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How to Use THE SOIL SURVEY REPORT

ARMERS who have worked with thelr

soils for a long time know about differ-
ences among solls on their farms, and per-
haps about differences among soils on the
farms of their immediate neighbors. What
they do not know, unless soil surveys have
been made, {s how nearly their solls are
like those on experiment statlons or on
other farms, either in their State or other
States, where farmers have gained experi-
ence with new or different farming prac-
tices or farm enterprises. They do not
know whether higher yields obtained by
farmers in other parts of their county and
State are from soils llke theirs or from
solls so different that they could not hope
to get ylelds as high, even {f they followed
the same practices. One way for farmers
to avold some of the risk and uncertainty
involved in trying new production methods
and new varleties of plants is to learn what
kinds of solls they have so that they can
compare them with the soils on which new
developments have proved successful,

SOILS OF A PARTICULAR FARM

The soll map accompanies the sofl sur-
vey report., To find what soils are on any
farm or other tract of land, it is necessary
first to locate the tract on the map. This
is easily done by using roads, streams, vil-
lages, dwellings, and other landmarks to
locate the boundaries.

Bach kind of soil mapped within the
farm or tract is marked on the map with
a symbol. For example, all the areas
marked Be are Bell clay, 0 to 1 percent
slopes. The color in which the sofl area
is shown on the map will be the same as the
color indicated in the map legend for the
particular type of soll. If you want infor-
mation on the Bell soil, turn to the section
in this publication, Descriptions of the
Sofls, and find Bell clay, 0 to 1 percent
slopes. Under this heading you will find
something about the characteristics of this
goll, and what the soll is mainly used for.

Suppose, for instance, you wish to know
the probable ylelds on Bell clay, 0 to 1 per-
cent slopes. You will find the soll listed in
the left-hand column of table 7. Opposite
the name you can read the ylelds for the
different crops grown on it. This table also
gives estimated ylelds for all the other
soils mapped {n the county.

If, in addition, you wish to know what
uses and management practices are recom-
mended for Bell clay, 0 to 1 percent slopes,
refer to the section headed Use and Man-
agement of Soils. In this sectlon the soils
suited to the same uses and management
practices are grouped together.

SOILS OF THE COUNTY AS A WHOLE

A general idea of the solls of the county
is glven in the sectlon, 8oils of McLennan
County, Texas, which tells about the prin-
cipal kinds of solls, where they are found,
and how they are related. After reading
this section, study the soll map and notice
how the different kinds of solls tend to
occur in different parts of the county.
These patterns of occurrence are likely to
be associated with well-recognized differ-
ences in type of farming, land use, and
land-use problems.

A newcomer to the county, especially if
he considers purchasing a farm, will want
to know about the climate, the principal
farm products and how they are marketed ;
the sizes of farms; farm tenure; transpor-
tation facilitles, electric services, and
water supplies; industries; and cities, vil-
lages, and population characteristics. In-
formation about all these will be found in
the sectlon, General Description of the
County, and In the section, Agriculture.

Those interested in how the solls of the
county were formed and how they are
related to the soils of the world should
read the section, Morphology and Genesls
of Solls. Engineers planning highways
will be interested in the section, Engineer-
ing Applications.
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THE soil survey of McLennan County was made by the United

States Department of Agriculture and the Texas Agricultural
Experiment Station. Field work was begun in 1940 and completed in
1942. The latest available census and weather information ]]ms been
incorporated in tables in the report ; otherwise statements in this report
refer to conditions in 1942,

GENERAL DESCRIPTION OF THE COUNTY

LOCATION AND EXTENT

McLennan County is in the prairie region of central Texas (fig. 1).
Waco, the county seat and principal city, is 85 miles south of Dallas and
160 miles northwest of Houston. The county is approximately 38
miles long and 28 miles wide. The longer axis 1s at right angles to the
general course of the Brazos River. The total aren is approximately
1,040 square miles, or 665,600 acres.

PHYSIOGRAPHY AND RELIEF

The eastern three-fourths of the county is in the Blackland Prairie
of Texas; the western one-fourth is in the Grand Prairie (fig. 2). The
estimated acreages of geographic subdivisions in McLennan County
are shown by slope classes in table 1.

The Blackland Prairie, one of the major geographic divisions of
Texas, is a gently rolling prairie underlain by marls, calcareous clays,
and chalk. Itisa 9-million-acre avea of dark, deep, mostly clayey and
limy, grassland soils comprising a belt about 20 to 75 miles wide and
300'miles long. Thisbelt, which is the interior part of the Gulf Coastal
Plain, is parallel to the coast and about 250 miles inland. In the vi-
cinity of McLennan County, which lies in the western half of the
Blackland Prairie, the belt is about 50 miles wide. The part of
McLennan County lying within the Blackland Prairie section com-
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TanLe 1.—FEstimated land areas of the geographic subdivisions of
MeLennan County, Tex., by slope classes

Blackland Prairie sec-
tion

Loeation and slope classes Grand | Total
Black- | Brazos | Sandy | Prairie
land | River | forest-
Prairie| bot- ed

proper | toms ! | upland

All land other than flood plain:
Level (gradicnts less than 1 per- | Aecres | Acres | Acres | Acres | Acres

eent) . ______________ 51, 500| 11,700/ 6, 600| 13, 800 83, 600
Gently sloping (gradients 1 to 4
percent) - ______.___.. 219, 000| 2, 300/ 25, 500|121, 100| 367, 900
Moderately sloping (gradients 4 to
8percent) o ______._.__.. 62, 000| 1,400 4, 400| 22, 100| 89, 900
Strongly sloping (gradients 8 to 20
PETCENt) oo 15,800 (3 200] 3,000 19,000
Steep (gradients more than 20 per-
cent) . _ ... 8,900, (& ... 5,800| 14,700
Total . _ . _____. 357, 200| 15, 400| 36, 700|165, 800 575, 100
Flood plain. .. ______________. 42, 500{ 29, 200].______ 12, 600| 84, 300
Total acreage®. . . ______.___. 399, 700| 44, 600] 36, 700178, 400j 3659, 400

1 Comprise the flood plain of the Brazos River and border low terraces occupied
by Bastrop, Brewer, and Vanoss soils.

2 Trace.

8 Does not include 6,600 acres of water area (Blackland Prairie, 3,800 acres;
Brazos River bottoms, 2,700; and Grand Prairie, 100).

prises approximately 500,000 acres. This, however, includes the
Brazos River bottoms and some areas of forested sandy upland that,
though of different geology, are essentially southern extensions of the
Eastern Cross Timbers area.

The Grand Prairie, another major geographic division that con-
tinues far beyond the limits of western McLennan County, is a plain
underlain by limestone. It is hard-rock prairie and differs from the
Blackland Prairie in being somewhat more rolling and in including
major proportions of stony and shallow soils. In McLennan County
the boundary between the two geographic subdivisions is obscure but
it follows the eastern limit of the limestone outcrops and the soils are
underlain by limestone within a depth of 4 feet. The greater part of
the Grand Prairie section of this county is gently rolling, somewhat
less rolling than characteristic. In the northwestern part of the
county, however, there are a considerable number of moderate to steep
slopes, and some of the larger streams, especially the Middle Bosque
River and Bluff Creek, have canyons as deep as 100 feet.

Although gently rolling terrain prevails within the county, there are
several rolling to hilly sections anh some broad undissected flats.

The main rolling and hilly areas are: (1) Escarpments, (2) strongly
rolling belts along streams, and (3) canyons.
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EL PASO

#  State Agriculiurel Experiment Station

Fraure 1.—Locution of McLennan County in T'exas.

Chief among the first of these areas is the Bosque escarpment, a
north-south belt of west-facing hills that crosses the middie of the
county. This belt of hills extends into southwestern McLennan
County just west of the Santa Fe railroad. It occurs along the west
side of the railroad to a point about 4 miles northwest of Moody on
the divide between the Leon and Bosque Rivers. From this point it
follows a northeasterly direction along the south side of the South
Bosque River and terminates in the chalk biufls of northern Waco.
Near Moody this escarpment is formed by flagstones in the Eagle Ford
formation ; between Moody and Waco it merges with the White Rock
escarpment formed by the Austin chalk. From the junction of these
two, which is midway between Spring Valley and South Bosque, a
more easterly line of hills extends southeast, south, and west to a point
on the county line about 3 miles southwest of Eddy. North of the
Brazos River, these escarpments form the broken area along the lower
course of White Rock Creek, the chalk blufls that border the Brazos
River on the east between Aquilla and White Rock Creeks, the hilly
slopes along the west side of Aquilla Creek, and the chalk escarpment
near the town of West.

The strongly rolling belts along streams comprise the moderate to
strong slopes that border the prairie streams in the eastern part of the
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[ ] Blackiand Prairie
[ Grang erairie
Bosque Escarpment
Whiterock Escarpment
Flood Plain

Ficurr 2.—Physiographic subdivisions of McLennan County, Tex.

county. These streams ave tributaries to the Brazos River from the
east. Most of them have unbalanced drainage valleys with short
strong slopes on the south and long gentle slopes on the north. The
larger rolling belts are along Tehuacana, Williams, Trading House,
and Maness Creeks.

The canyons occur on the larger streams in the limestone country of
the northwestern part of the county. Most noteworthy among these
is the canyon of the Middle Bosque River, together with its extension
up Bluft Creek. The narrow floor of this canyon is about 100 feet
below the surrounding undulating plain and is bordered by nearly
vertical bluffs of hard limestone.  Downstream the canyon becomes
shallower and loses identity below Crawford. Through the Grand
Prairie the sides of the valleys of the Brazos and North Bosque Rivers
are hilly but not precipitous.

Flangilxg the Brazos River and its larger tributaries are extensive
flats or stream terraces. These are of two main groups: (1) Low to
moderately high terraces adjacent to the present streams, with an ag-
gregate area of about 110 square miles; and (2) remnants of old
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gravelly and sandy terraces, with an aggregate area of about 50 square
miles, which cap many of the higher stream divides, mainly those east
of the Brazos River.

The low to moderately high terraces are at several indistinct levels.
They range from low undissected benches less than 30 feet above the
present flood plain to moderately high terraces. In much of the area
the constructional surface of the moderately high terraces remains,
but the margins are eroded and a few lines of drainage have developed.
The flat that extends from Waco to Asa along the west side of the
Brazos River; the bench between the Brazos River and Tehuacana
Creek on which the most eastern part of Waco is built; and the low
sandy terrace on the west side of the Brazos 1% miles east of Rock
Creel are the largest areas at the lower levels. The largest area of the
moderately high terraces is the blackland flat. Though interrupted by
the shallowly entrenched valleys of Hog Creek, the Middle Bosque
River, and Harris Creek, it extends along the north side of Lake Waco
and the South Bosque River from Speegleville to a point 3 miles
southwest of South Bosque School. Other extensive areas are between
the North Bosque and Brazos Rivers in the vicinity of Bosqueville
and along the west side of Tehuacana Creek in the vicinities of Con-
cord and Leroy.

The largest areas of the old gravelly and sandy terraces are on the
divide between Aquilla Creek and the Brazos River near Gholson
School, on the divide between Aquilla and Tehuacana Crecks near
Tokio and Ross, and on the divide between Tehuacana and Williams
Creeks near Axtell. Smaller areas are at Robinson, Rosenthal, Go-
lindo, and Riesel. In all of these areas of terraces, the constructional
surface has been entirely destroyed and the relief is that of old upland.

Topographic maps of parts of the county published by the United
States Geological Survey and Texas Reclamation Department indi-
cate that elevations above sea level in the county range from about
350 fect on the flood plain of the Brazos River at the Falls County line
to about 950 feet on the higher stream divides in the northwestern part
of the county.

VEGETATION®

Some 875 square miles of the county is prairie, which before culti-
vation was occupied largely by tall grasses. Little bluestem (Andro-
pogon scoparius) was the principal species; big bluestem (A. gerardi)
and Indiangrass (Sorghastrum nutans) were other important species.
The prairie embraced all areas of dark-colored soils except those of
the flood plains. Most of the prairie is now in cultivation. In most
areas that remain unplowed the vegetation has been greatly altered
by heavy grazing.

Native pastures in the Blackland Prairie are now mostly a mixture
of short grasses and unpalatable weeds surmounted by a brushy over-
story of small mesquite trees. The main grass spectes in these pastures
are buffalo (Buchloe dactyloides), Texas needle (Stipa leucotricha),
three-awn (A»istida spp.{, and hairy grama (Bouteloua hirsuta;

I Plants in this sectinn were identified by comparison with specimens identi-
fied by V. L. Cory, range hotanist, Texas Agricultural Experiment Station.
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Early settlers report that except along the drainageways, where there
were a few hackberry and elm, the praivie originally was free of trees
or brush. Mesquite has since invaded many pastures. Field notes for
some of the earliest land surveys, made before 1840, mention large
mesquite trees, so it is evident that some mesquite was present when
white men first reached the area.

Native pastures in the Grand Prairie are largely restricted to stony
and shallow soils less than 12 inches deep over limestone. Here the
principal grasses are butlalo, hairy grama, Texas grama (Bouteloua
rigidiseta), three-awn, and side-oats grama (5. curtipendula). Some
little bluestem remains in the Jess heavily grazed places. Buffalograss
is most abundant on the deeper soils. A few live-oak trees are scat-
tered throughout many of the areas. Rough stony land, Brackett soil
material, supports Spanish oak (Quercus texana), shinnery white
oak (Q. breviloba), ash, redbud, and various other small trees and
shrubs together with some grass. Where the limestones are soft or
chalky, some of the rougher areas are covered with an almost solid
stand of white cedar; similarly, the larger areas of chalk outcrop in the
Blackland Prairie are in cedar brakes.

About 65 square miles originally supported post oak savannah
vegetation. The main areas were Iargely of post oak and blackjack
oak but included small proportions of elm and hickory. These cor-
responded to the areas of light-colored sandy soils, the larger of
which are east of the Brazos River in the vicinities of Gholson School,
Tokio, Ross, Elm Mott, Lakeview, Axtell, and Harrison and along the
north side of Trading House Creek. Smaller areas occur west of the
Brazos River near Patrick, Bosqueville, Robinson, Rosenthal, and
Golindo. A somewhat different type of upland oak forest occupied
the sandy soils of the lower terraces along the Brazos River, such as
the Bastrop fine sandy loams. In the remaining uncleared areas of
these soils, the forest is more vigorous and includes much red oak and
some live oak.

The flood plains were forested with types that varied according to
drainage conditions. In the bottoms of streams that drain areas of
Blackland Prairie, such as Tehuacana and Aquilla Creeks, floods are
frequent and drainage is slow. Here the remaining timber is largely
elm and hackberry. On fertile soils of the flood plains that have free
underdrainage, such as those covering most of the bottoms along the
Brazos and Bosque Rivers, the forest consisted mainly of pecan, bur
oak, American elm, and live oak. In very sandy parts of the Brazos
River bottoms, cottonwood is the principal tree.

CLIMATE

McLennan County has a warm-temperate humid continental climate.
The summers are long, with rather high temperatures much of the time.
The winters are short and mild. Occasional cold spells usually last
less than a week and are succeeded by periods of cool pleasant weather.
In only two months, Junuary and February, is there much freezing
weather. Climatic data from the United States Weather Burean sta-
tion at Waco are given in table 2.
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Tasre 2—Normal monthly, scasondd, and annwal temperatures and
precipitation at Waco, McLennan County, T ex.

[ErLEvAaTION, 500 FEET]

Temperature ! Precipitation 2
Month Absolute| Absolute Total Total | Average
Average| maxi- mini~ | Average| for the | for the | snow-
mum mum driest | wettest fall
year year
°F. °F. °F. Inches | Inches | Inches | Inches
December_ - 50. 2 86 13 2.74 ®) 5. 61 .5
January___.__ 47. 3 00 —1 2. 38 0. 49 1. 61 ;]
February___. 51.8 95 -5 2. 63 . 36 3.93 .7
Winter___. 49.7 95 -5 7.75 . 85 11. 15 1.7
Mareh._____ 58. 4 99 18 2. 94 1. 11 8. 38 .1
April______. 66. 8 100 32 3.97 2. 47 13. 01 0
May._ __.._. 74.5 101 38 4. 15 4. 04 8. 39 0
Spring. .- 66. 6 101 18 11. 06 7.62 | 29.78 .1
June._____.. 81.8 105 52 3.19 .45 5. 40 0
July. ... 85. 0 107 61 1. 94 1. 46 3. 19 0
August______ 85. 5 109 H4 1. 38 11 2. 22 0
Summer.__ 84.1 109 52 6. 51 2. 02 10. 81 0
September._ . . 78. 9 102 43 2.97 1. 55 2. 74 0
October___._ 69. 4 099 29 2. 41 .06 2. 39 0
November___ 57. 8 89 19 2. 25 1. 29 3.33 ®)
Fall___..__ 68. 7 102 19 7. 63 2.90 8. 46 0
Year.___ 67.3 109 —5 1 32.95 | 413.39 | 560. 20 1.8

! Average temperatire based on a 72-year record, 1882 to 1953; highest and
lowest temperatures from a 43-year record, 1888 to 1930.

2 Average precipitation based on a 73-year rccord, 1881 to 1933; wettest and
driest years based on a 65-year record, 1889 to 1953; snowfall on a 35-year record,
1896 to 19:30.

3 Trace.

¢In 1917.

8 In 1905.

McILennan County lies toward the western edge of the humid region.
Occasional rainless periods of several months occur. Generally, how-
ever, enough rain falls to permit good growth of such crops as cotton
and sorghums. Corn yields are frequently limited by low or poorly
distributed rainfall. In some years raintall is unusually high and
difficulty is met in working the land and in spring planting on the
more slowly drained soils. The moderate rainfall in fall and winter,
when evaporation is low, enables the soils to absorb and store a large
supply of moisture.

March, April, May, and June are ordinarily the months of greatest
rainfall. I-%ence, particularly when contour cultivation that conserves
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moisture is practiced, the moisture supply is usually adequate for good
yields of adapted crops. Following the heavier rainfall period of
late spring and early summer, there usually is a dry period in mid-
summer and a resumption of rains in September. Occasional rains of
high intensity occur and are the main cause of erosion on unprotected
land.

The average date of the last killing frost is March 10, and the aver-
age date of the first in fall is November 17. The average frost-free
season is 251 days. The latest recorded in spring is April 9, and the
earliest in fall 1s October 22. Winter temperatures are such that
frost-hardy crops, such as winter legumes, hardy vegetables, and small
grains, continue growth through the winter. ~Work in the fields is
common at all seasons. Hailstones sometimes occur and damage crops
in small areas.

ORGANIZATION AND POPULATION

Permanent settlement by white men in the area now in McLennan
County began with the establishment of a trading post near the mouth
of Tehuacana Creek in 1842. Private ownership of land began in
1832 with the survey of the T. J. Chambers grant, which includes the
south half of Waco. By 1836 all of the area below Waco and within a
distance of 10 miles from the Brazos River had been granted by the
Republic of Mexico to individuals in tracts of several thousand acres
each. Stockmen started moving into the area about 1845 when Neil
McLennan, for whom the county is named, established a ranch head-
quarters on the South Bosque River west of Waco.

Prior to white settlement the principal inhabitants were Waco
Indians. Their village stood on the present site of downtown Waco.
A related tribe, the Tehuacanas, had a village near the mouth of
Tehuacana Creek. Some clashes between Indians and the white set-
tlers occurred in the early years; by 1850 the Indians had been driven
out of the area.

Settlement proceeded rapidly after 1845. Most of the early settlers
were native-born whites from southern States. Negro slaves were
brought by some settlers and numbered over a thousand in the county
in 1850. 'Waco was laid out in 1849. ILocated at a good spring on
high ground next to a favored crossing of the Brazos River on the
main route of travel from San Antonio and Austin to north Texas,
it was soon a thriving community.

McLennan County was organized in 1850 out of parts of Milano
and Robertson Counties. The first bridge across the Brazos River,
the suspension bridge at Waco that is still in use, was completed in
1870. Railroads reached Waco in 1881, and Baylor University was
established in 1885. The United States censuses show a gradual in-
crease in population of the county from 6,206 in 1860 to 130,194 in
1950.

Except in the stony parts of the Grand Prairie, where inhabitants
are few, the farm population is rather evenly distributed throughout.
the county.

Waco 1s the county seat and principal city. The 1950 census
reported its population as 84,706. For the same year the reported
population of other incorporated places was: Mart, 2,269 ; McGregor,
2,669 ; West, 2,130; Moody, 1,084; and Crawford, 423.
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TRANSPORTATION AND MARKETS

Lines of four main railway systems—Missouri-Kansas-Texas, Santa
Fe, Southern Pacific, and Missouri Pacific—serve the county. Nine
lines radiate from Waco; the Santa Fe crosses the western part of
the county. No farm is more than 15 miles from a shipping point and
few are more than 10 miles. Similarly, eight hard-surtaced high-
ways of the Federal and State systems radiate from Waco, and another
runs north-south through McGregor. The county roads, on the whole,
are improved and well maintained. Most of the mileage is gravelled
but some is hard surfaced. In 1950 there were 1,327 farms located
on hard-surfaced roads and 1,985 on gravel, shell, or shale roads.

Waco is the principal local market for farm products, but all of the
larger rural centers have markets for cotton, grain, poultry, and
dairy products. Fort Worth is the principal market for livestock,
though many animals are sold and slanghtered in Waco.

FARM IMPROVEMENTS

Many of the farms operated by owners have well-improved farm
buildings equipped with electricity, running water, and other modern
conveniences, l)ut on other farms living conditions are less favorable.
In 1950, 1,407 farms were reported as having telephones, and 3,331
as having electricity. There were 1,275 motortrucks on 1,085 farms,
4,063 automobiles on 3,075 farms, and 3,323 tractors on 2,453 farms.
In much of the Blackland Prairie section, water cannot be obtained
from wells of practical depths and the farmers depend on cisterns and
stock tanks for water.

INDUSTRIES

The principal industries of the county are centered in Waco. ILo-
cated here are two main ratlroad shops, one of the largest lumber
mills in the State, a cotton textile mill, and numerous smaller indus-
tries. A large Portland cement factory is midway between Waco and
McGregor. An additional cotton textile mill is at West. There is
a small oilfield, known as the South Bosque pool, 8 miles west of Waco.

AGRICULTURE
AGRICULTURAL HISTORY

Until white men settled in the area agriculture was almost non-
existent. The Waco Indians are reported to have grown corn and
peaches near Waco. The cultivated areas evidently were small and
restricted to sandy soils on low terraces or on the flood plain along
the Brazos River.,

The early white settlers were primarily stockmen who grazed cattle
on the open range. Txtensive cattle ranching began about 1850 and
continued as the principal type of agriculture on the prairies until
about 1880. In early times the range cattle were the so-called Texas
longhorns, unimproved stock originating from cattle brought to North
America by the Spaniards. Soon after the Civil War several stock-
men introduced Red Devon bulls for improvement of their herds;
these were soon followed by Shorthorns, then known as Durhams.
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The first Herefords apparently were introduced shortly before 1880,

and within a few years this breed had supplanted all others for im-
rovement of range cattle. Since 1930 herds of Aberdeen Angus have
een established on a few ranches.

The sandy uplands and bottoms were the first to be cultivated. In
early times the prairies were generally considered unfit for farming,
probably because of the distance from wood and water and the want of
implements suitable for tillage of the very clayey soils. Corn, cotton,
and wheat were the principal crops. Prior to the Civil War consid-
erable acreages, particularly in the Brazos River bottoms, were
farmed by slave labor.

Since the beginning of agriculture in the area, there has been a
marked contrast in the type or system of farming used on the Black-
land and Grand Prairies. Since about 1900 cotton has been the domi-
nant crop on the Blackland Prairie. At various times, notably in
the early twenties, cotton has occupied as much as 80 percent of the
cultivated land on this prairvie. There is a much higher percentage of
cropland in the Blackland Prairie than in the Grand Prairie. Until
about 1925, approximately 75 percent of the Blackland Prairie was
cultivated. The principal reduction in the acreage of cultivated land
in the county has occurred in the Blackland Prairie section.

The Grand Prairie has been principally a ranching and stock-
farming section. Ixcept in local areas like that in the vicinity of
McGregor, agriculture centers around cattle and sheep raising.” In
the Grand Prairie as a whole, probably no more than about 50 per-
cent of the land has ever been cultivated. Small grains and feed
crops have been the important crops. During some years they have
occupied as much as 70 percent of the cultivated area. Cotton has
always been of minor importance and has declined in importance since
about 1920. In 1940 about 45 percent of the Grand Prairie section of
the county was in cultivation. At least one-half of the area in this
geographic subdivision probably will always be used for grazing.

Following the construction of railways into the county in 1881
and the introduction of barbed wire for fencing, the prairies were
rapidly placed in cultivation. By 1900 most of the area well suited
to crops was cultivated. At that time the area of cropland was ap-
proximately 50 percent of the area. Thereafter the area of cropland
mcreased more slowly until about 1925, when a maximum of approxi-
mately 460,000 acres was reached. Since 1925 the acreage in cultiva-
tion has decreased considerably ; the census reports 316,883 acres used
for crops in 1939, and 304,116 acres in 1949. Although some of the
reduction in acreage is accounted for by temporary withholding of
good land from production, much of the decrease was the result of
retirement of areas of low productivity or areas so sloping and eroded
that control of erosion under cultivation had become hardly feasible.

CROPS

Cotton is the principal crop of the county. Corn is the most im-
portant feed crop. The principal small grains are oats and winter
wheat. The acreage of sorghums, including both grain and forage
types, was relatively small before 1929 but has since been increasing.
The principal hay crops are sorgo, small grains cut green, millet,
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sudangrass, and prairie grasses cut from native meadows. Alfalta
is the most extensive of the legumes used for hay. It is almost re-
stricted to well-drained bottom land, such as that along the Brazos
and North Bosque Rivers. Cowpeas, peanuts, and soybeans occupy
very small acreages.

Near Waco small areas, some of which are irrigated from wells, are
in market gardens that supply some fresh vegetables for local markets.
Good yields and quality are reported for a wide variety of vegetables.
Peaches are the principal fruit produced for sale. Most of the
orchards are smu]}. They are concentrated in the sandy area on the
low terrace of the Brazos River immediately east of Waco. Black-
berries and dewberries ave the principal small fruits.

The acreage of the principal crops and number of fruit trees and
pecan trees in the county is given in table 3 for stated years.

Taswe 3.—dAereage of prencipal crops and number of fruit trees,
pecan trees, and grapevines of beaving age in Melennan County,
Tea., in stated years

Crop 1919 1929 1839 1944

Acres Acres Acres Aeres
Cotbon . .- 234, 730 1272, 896 |139, 637 | 146, 182
Corn forallpurposes_____ ... __.._____ 53, 120 | 60, 709 | Y0, 720 48, 681
Forgrain_ . __ .. ... O] 60, 082 | 89, 322 47, 555
Oats threshed _ _ _ . _ . ____.__.__._._ 66, 847 | 46, 962 | 38, 844 50, 122
Wheat threshed.____ .. ______._.__ 27, 302 8,506 | 23, 913 8, 930
Barley threshed____ .. _____._.__________ 1,224 676 303 813
Sorghum forgrain___ ... __._._ m 1, 281 2, 903 8, 086
Allhay - __.. 7,019 6,756 | 18, 053 18, 514
Alfalfa_ oo L ... M 887 946 1, 888
Clover and timothy, alone or mixed____. Q) 54 32 680
Small grains cut forhay. ... ________ 2, 825 1, 069 307 1, 805
Annual legumes saved forhay__________ 81 148 284 44
Othertame hay_ ... _________.__ 2, 963 3,640 | 15,115 13, 243
Wildhay . _ L .__.. 1, 150 058 1, 369 854
Silage crops._ - - . __._____._... 952 20 | 2,449 1, 359
Corn cut forforage. .. ... .____._____ 317 607 1,185 878
Sorghums for silage, hay, or fodder_._.____ 7,762 | 13,666 | 16, 753 12, 306
Potatoes. ... 218 287 363 342
Sweetpotatoes_ . ... ________ 193 121 145 36
Vegetables harvested forsale. ... ______ 447 725 856 1, 001
Blackberries and dewberries. - __ ... _____ 85 50 52 9

Num- Num- Num- Num-

her ber ber her

Apple. oo ... trecs._ 187 211 54 114
Cherry ..o alo.-.. do.___ 0] 125 111 21
Peach_________ . ______ do..__| 36,981 | 47,240 | 48, 766 18, 499
Pear_ . __.__. do....| 5,745 1,782 1, 333 2, 302
Plumandprune_____ . . ______.___ do_._.| 2,170 | 10, G654 8, 590 2, 702
Pecan________ .. _____.__ do.... O] 13, 513 | 20,779 13, 299
Fig e oo do.__. 274 | 2,530 | 2, 466 1,519
Grapevines. .. ________ ... ____._..._.__ 369 3,759 1, 178 342

! Not reported.
2 Winter wheat only.
3 Does not include acres for furms with less than 15 bushels harvested.
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NUMBER AND SIZE OF FARMS AND FARM TENURE

The 1950 census reported 557,479 acres, or 84.2 percent of the
county, in farms. The number of farms was 3,754, and the average
size was 148 acres. Approximately 65 percent of the farms were
operated by owners, 34 percent by tenants, and less than 1 percent by
managers. Practically all leases are on a crop-share basis; the land-
lord receives one-third of the feed crops and one-fourth of the cotton.
During the 30 years since 1920, the trend has been toward fewer and
larger farms.

SOIL SURVEY METHODS AND DEFINITIONS

Soil surveying consists of examining, classifying, and mapping of
soils in the field. The soil scientist walks over the area at intervals
varying with the complexity of the Iandscape. Generally, the inter-
vals are not more than one-quarter mile apart. e bores into the soil
with an auger or digs holes with a spade. Each such boring or hole
shows the soil to consist of several distinctly difterent layers, called
horizons, which collectively are known as the soil profile. Each of
these layers is studied for t.fle things about it that affect plant growth.

The color of each layer is noted. There is usually a relationship
between the darkness of the topmost layer of soil and its content
of organic matter; streaks and spots of gray, yellow, and brown in
lower layers generally indicate poor drainage and poor aeration.

Texture—the relative proportions of sand, silt, and clay—is judged
by rubbing the soil between the fingers and is later checked by
mechanical analyses in the luboratory.  Texture determines to a con-
siderable extent the quantity of moisture the soil will hold available
to plants, whether plant nutrients or fertilizers will be held by the
soil in forms available to plants or will be leached out, and the
difticulty or ease of cultivating the soil.

Soil structure and porosity determine the permeability or pervious-
ness of the soil and, consequently, the ease with which water and
plant roots penetrate 1it.

Consistence, or the tendency of the soil to crumble or to stick to-
gether, determines the degree of difliculty that will be encountered
n keeping the soil open and porous under cultivation. Consistence
covers such soil characteristics as hardness, friability, plasticity,
stickiness, compactness, toughness, and cementation.

Surface soil refers to the uppermost part of the soil to a depth
ordinarily disturbed by tillage, usually about 7 inches. The mate-
rial immediately below the surface soil is subsoil; that below the
principal zone of rooting by plants, commonly below 8 to 6 feet, is
substratum.

The kinds of rocks and the parent. soil material that develops from
these rocks affect the quantity and kind of plant nutrients in the soil.
Simple chemical tests are made to show the degree of acidity of the
soil. Depth to bedrock or to compact layers is determined. The
quantity of gravel or rocks that may interfere with cultivation, the
steepness and kind of slope, the apparent modification of the soil by
erosion, and other features are noted and evaluated.

On the basis of all the characteristics here listed, soil areas much
alike in the kind, thickness, and arrangement of layers are mapped



16 SOIL SURVEY SERIES 1042, NO. 17

as one soil type. Some soil types are subdivided into two or more
phases. The subdivision of a soil type into phases is based on differ-
ences other than in kind, thickness, and arrangement of the soil layers.
A soil may be divided into phases because of slope, frequency of out-
cropping bedrock, the extent of erosion, or the artificial drainage used.
For instance, a soil type that occurs on slopes ranging from 1 to 15
percent may be subdivided into three phases, the first on slopes of 1 to
4 percent, the second on slopes of 4 to 8 percent, and the third on slopes
of 8 to 15 percent.

Two or more soil types similar in subsoil and substratum, but differ-
ent in surface texture, make up a soil series. A soil series therefore
consists of one or more soil types that ave—except for texture of the
surface layer—about the same in kind, thickness, and arrangement of
layers.

The name of the place near where a soil was first defined is chosen
as the name of the series. Thus, Axtell is the name of light-colored,
acid, forested soils, with a claypan subsoil, that were first identilied
near Axtell. The soils developed in calcareous or alkaline alluvial
deposits on old very high terraces along the Brazos River Valley in
McLennan County. Two types of the Axtell series are mapped in
the county—Axtell fine sandy loam, and Axtell very fine sandy loam.
These soil types have a different surface soil texture, as their numes
indicate.

When very small areas of two or more kinds of soil are so intricately
mixed that they cannot be shown separately on a map of the scale used,
they are mapped together, and the areas of the mixture are given a
compound name. Thus, the mixture, or complex, of Austin gravelly
clay.loam and Eddy gravelly clay loam in McLennan County is called
Austin-Eddy gravelly clay loams.

Areas that have little true soil ave given descriptive names. Ex-
amples are Riverwash, Rough broken land, and Rough stony land.

The soil type, or where the soil type is subdivided, the soil phase, is
the unit of mapping in soil surveys. It is the unit, or kindl, of soil
area that is most nearly uniform and has the narrowest range of char-
acteristics. For this reason, land use and soil management practices
can be more definitely specified for it than for broader groups of soils
that contain more variation. One can say, for example, that soils of
tho IHouston series are suited to production of all the field crops com-
mon to the area. But for IHouston clay, 1 to 4 percent slopes, state-
ments can be more specific.  This phase is only moderately susceptible
to erosion under cultivation and can be used satistactorily in a crop-
ping system in which row crops dominate. In contrast, Houston clay,
4 to 8 percent slopes, is a soil phase very susceptible to erosion under
cultivation and therefore requires a cropping system in which broad-
cast crops are dominant. Ilouston clay, 8 to 15 percent slopes, is o
phase so susceptible to erosion under cultivation t{mt it is considered
unsuitable for tillage and is best suited to permanent grass pastures.

A more complete discussion of soil survey methods and more specific
definitions of the special terms used in describing soils are given in the
Soil Survey Manual? Except where “moist” is speciﬁe%l, all color
descriptions in_this report are for the soil when dry.

SUNTTED STATES DEPARTMENT OF AGRICULTURE. 8011, SURVEY MaNuaL, U, S.
Dept. Agr. Handbook 18, 503 pp., illus, 1951.
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SOILS OF McLENNAN COUNTY, TEXAS

PRINCIPAL SOIL AREAS AND THEIR USE

The principal soil areas of the county are shown in figure 3. In each
of these general areas are a few closely related soils that formed in simi-
lar parent materials and have comparable relief and native vegetation.
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Fieure 3.—General soil areas of McLennan County, Tex. BLACKLAND PRAIRIE:
B, Deep crumbly blackland; B/, brown and yellow clay hills; 3¢, mixed shal-
low and deep clays on chalk; BS, chalk hills; BT, tight prairie. GRAND PRAIRIE:
G, mixed shallow and deep clays on limestone; GS, stony and rough lands on
limestone. OTIER PRINCIPAL 8OTf. AREAS: §, sandy forested uplands; I, brown
loamy soils of Brazos River benches ; F, flood plains.

BLACKLAND PRAIRIE

The Blackland Prairie portion of McLennan County is underlain
by marls, calcareous clays, and chalks. It is well suited to crop pro-
duction and supports a rather intensive agriculture based mainly on
cotton. The most extensive and characteristic soil is the deep, dark-
colored, limy clay of broad undulating areas—Houston Black clay.
But there are large areas of other soils not quite so favorable for farm-
ing. Five subdivisions are indicated: (1) Deep crumbly blackland;
(2) brown and yellow clay hills; (3) mixed shallow and deep clays
on chalk; (4) chalk hills; and (5) tight prairie.

Deep crumbly blackland.—This subdivision of the Blackland Prairie
comprises gently rolling to nearly level areas of prairie underlain by
marl or highly calcareous clay. It is very largely of fertile deep limy
heavy but crumbly clay. The principal soils are the Houston Black
clays; others that are extensive in certain localities ave Bell clays,
Lewisville clays, Austin silty clays, and Houston clay, 1 to 4 percent
slopes. All of these are well suited to farming,

3856504 —58——2
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The largest area of deep crumbly blackland extends southward from
Waco and reaches from the Missouri-Kansas-Texas Railroad on the
west to the Brazos bottoms on the east ; other large areas are near West,
Mart, Moody, Spring Valley, Speegleville, and China Spring. All
areas are largely in cultivation. The cropping system consists of cot-
ton alternated with small grains, corn, or grain sorghums. On these
clays, small grains generally produce less feed than corn or sorghums
and occupy relatively small acreages. The long-time average yields of
small grains are somewhat reduced by occasional lodging or by the
loss that occurs when wet fields delay harvesting. No legume or hay
crop is extensively grown. So few livestock are kept that practically
no manure is available for application to the fields. Most fields are
rather strongly infested with the organism that causes cotton root rot.
Under prevailing management the soil fertility and crop yields are
gradually declining.

Brown and yellow clay hills—"This subdivision comprises moder-
ately to strongly rolling arveas of prairie underlain by marl or highly
calcarcous clay. The principal soil is Houston clay, 4 to 8 percent
slopes; others of considerable extent are Austin silty clay, 4 to 8 per-
cent slopes; Houston clay, 8 to 15 percent slopes; and Sumter clay,
8 to 20 percent slopes. The first two are naturally fertile soils that
are suited to crops, but they require caretul management to prevent
erosion and need a cropping system in which broadcast, erosion-re-
sistant crops are dominant. The last two are so sloping or eroded they
are not suitable for cropping.

Although a considerable extent of the steeper areas remains in
native pasture, until very recently the brown and yellow clay hills
have been nsed mainly for cotton farming. As a result of this use,
much soil erosion and lessening of fertility has occurred. Many form-
erly productive fields have become unproductive and have been re-
tired from cultivation. Cotton farming still prevails in much of the
area, but the trend toward livestock farming is rather strong. Under
a system of livestock furming, the steeper lands are in permanent pas-
ture and the fields are occupied much of the time by feed crops, which
afford better protection than cotton against soil washing.

Mized shallow and deep clays on chall:—This subdivision is a belt
of undulating prairie that extends southward from a point 3 miles
west of Wuco past Lorena and Eddy into Bell County. The belt is
bordered on the west and interrupted along North Cow Bayou and
South Cow Bayou by chalk hills. The most extensive soil is Austin
silty clay, shallow variant, which is only moderately fertile and some-
what droughty. Small grains produce better on this soil than most
row crops and generally occupy a large proportion of the cropland.
Associated with this soil are many small knolls of Austin-Eddy
gravelly clay loams and valleys of deeper soils (ITouston Black clays).
The corn and cotton grown 1n this section are mainly on the deeper
soils. Many farms have a considerable proportion of soil too shallow
for crops, and the prevailing agriculture depends on a combination of
small grains, livestock, and cotton.

Chalk: hills—This subdivision comprises moderately to strongly
sloping areas of thin soils on chalk. Most of the areas are unfit %01
crops and best suited to pasture. The principal soil type is Eddy
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gravelly clay loam, which is nonarable. There are minor areas of
somewhat deeper soils, such as the shallow variant of Austin silty
clay, that have limited suitability as cropland. The chalk hills are
mostly in native pasture. Because of erosion and low fertility, the
large areas once cultivated are now in forage crops or in abandoned-
field pastures that afford sparse grazing.

Tight prairie—This subdivision comprises general areas of level
to undulating relief but includes many small areas that are moderately
to strongly rolling. It consists mainly of gray to grayish-brown
noncalcareous crusty soils with very compact subsoils of heavy clay.
"The largest area is an undulating prairie mainly occupied by Wilson
clay loams in southeastern McLennan County around Riesel and
Battle. The other principal areas are old stream terraces and consist
largely of Irving soils. IFor the most part, all these soils are nearly
level and too slowly drained to produce good yields of corn. The
avea of tight prairie between Bosqueville and Erath is very gently
undulating and largely of Payne clay loam, 1 to 2 percent slopes.
The agriculture in the general areas of tight prairie is cotton farming,
or essentially the same as that prevailing on the deep crumbly black-
land. The average crop yields, however, are less. Sorghums and
small grains tend to replace corn as the principal feed crops.

GRAND PRAIRIE

The part of the county in the Grand Prairie is occupied by a mixture
of shallow and stony clays intermingled with areas of deep, dark-
colored, fertile clays. The arable lands are very largely in cultivation.
They are used mainly for small grains and cotton, and to considerable
extent for corn and grain sorghums. The nonarable lands support
nutritious native grasses and are used as pasture, mainly for beef
cattle.

Mized deep and shallow clays on limestone.—These general soil
areas comprise the farming sections of the Grand Prairie. They
consist of undulating prairie underlain by rather soft limestones inter-
mixed with some marl. The prevailing soils are reddish-brown to
black crumbly clays of the Denton, San éabn, Tarrant, and Crawford
series. Depth of soil over bedrock is variable. Most farms include
some thin but arable soil on which small grains produce better than
other crops, some deep soil on which cotton and corn give good yields,
and some stony nonarable land that can be used only for pasture.
Certain localities, such as the section east and southeast of McGregor,
consist almost entirely of deep soils and support agriculture like that
prevailing on the deep crumbly soils of the Blackland Prairie. The
agriculture of the general aveas of mixed deep and shallow clays on
limestone is supported by livestock and two cash crops, cotton and
small grains. The importance of livestock and small grains increases
with the proportionate extent of shallow soil.

Stony and rough lands on limestone~—The stony and rough lands
are largely nonarable and are used for stock farming or ranching.
The principal soil type is Tarrant stony clay. It is nonarable but is
naturally adapted to and moderately productive of native grasses.
Soils suitable for cultivation comprise not more than one-fifth of the
total area of this subdivision, and much of this is in bodies too small
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to form convenient fields. The areas suitable for cultivation are used
mainly to produce the oats, sorghums, and corn needed for feeding
livestock. Raising of beef cattle and sheep dominates in the
agriculture.

OTHER PRINCIPAL SOIL AREAS

Sandy forested uplands.—These are isolated areas on old stream
terraces within the Blackland Prairie. The soils are light colored,
acid, and relatively infertile. They are similar to those that prevail
in the post-oak belt of eastern Texas. The three largest areas are
located as follows: (1) north of Gholson, (2) near Ross and Tokio,
and (3) in the vicinity of Axtell. These gently rolling areas are
underlain by noncalcareous sands and clays intermixed with much
quartzitic gravel. Other areas at lower elevations, which are partly
level and partly gently rolling, occur 1 mile southeast of IElm Mott;
along the north side of Trading ITouse Creek, southward from Har-
rison; and near Lakeview, Patrick, Bosqueville, Robinson, Rosenthal,
and Golindo. These soils are used chiefly for cotton, corn, and sor-
ghum. They are usually quite acid and low in fertility. Some areas
are still in native post oak and are used for grazing. Yields of crops
are usually low.

Axtell fine sandy loam is the principal soil type in most areas of
the sandy forested uplands. This soil has a 5- to 12-inch sandy
surface layer over dense tough clay, which is a claypan subsoil. 1t
has low fertility and very slow internal drainage and is rather
droughty. Some areas are cropped but produce low yields; many
areas formerly cropped have been retired to pasture or are idle. The
principal field crops are cotton and corn. Desirable pasture grasses
can be grown under good management that includes proper fertiliza-
tion. Nevertheless, the pastures are generally of low carrying capac-
ity and poor quality.

The areas of sandy timbered upland near Lakeview, Robinson, and
Golindo include large proportions of fine sandy loams of the Milam,
Sawyer, and Travis series. These soils have sandy layers 12 to 24
inches deep over subsoils of clay or sandy clay. Although of rather
low natural fertility, they have favorable physical characteristics,
respond well to fertilizers, and are particularly suited to such special
crops as peanuts, sweetpotatoes, and vegetables and fruits. Near
Gholson School an area of about 4 square miles is occupied mainly
by deep loose fine sand of the Iiufaula series. This area is suitable for
certain special crops but requires intensive management to maintain
fertility and to prevent soil blowing.

Brown loamy soils of the Brazos River benches.—These soils are on
level areas or low terraces adjacent to the Brazos River flood plain
and are of the Bastrop and Vanoss series. The underlying parent
materials are calcareous sands and silts. The soils combine moderate
fertility with very favorable physical characteristics and are well
suited to nearly any crop adapted to the climate. Considerable acre-
ages are used tor the vegetables and tree fruits grown to supply the
Waco market ; others are used for cotton, corn, and other field crops.

Flood plains.—These are areas of alluvial soils consisting of recent
sediments dropped by floodwaters. Joxcept for a few tracts of loose
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sand immediately adjacent to the Brazos River, the soils of the first
bottoms are very fertile and highly productive wherever drainage is
adequate. Much of the area along the Brazos River consists of brown
silty soils with free underdrainage and only moderate flood hazard.
These, which are of the Norwood and Asa series, probably are the
most productive soils in the county. Corn yields are reported to be
higher than elsewhere, alfalfa thrives, and all crops adapted to the
climate produce well.

The first bottoms along prairie streams flowing into the Brazos
River from the east are largely of Trinity clay. This is a heavy clay
that has slow internal drainage and is subject to frequent flooding.
Many areas are successfully farmed, mainly for cotton and corn, but
in some places the flood hazard is so severe that the soil is used for
pasture. Most of the first bottoms along the streams in the western
part of the county are Catalpa soils. These soils have moderately free
internal drainage and ave flooded less frequently than the Trinity clay.
Nearly all areas large enough to form convenient fields are in cultiva-
tion and produce good yiclds of cotton, corn, alfalfa, and other field
crops.

: ESTIMATED ACREAGES BY GEOGRAPHIC SUBDIVISIONS

The estimated acreages of arable soils, nonarable soils, and urban
areas and farmsteads, by geographic subdivisions, are given in table 4.

TavLe 4—L'stimated acreages of arable soils, nonarable soils, and
wrban areas and farmsteads in McLennan County, Tex., by geo-
graphic subdivisions

Blackland Prairic sec-
tion

Grand
Land areas Black- | Brazos | Sandy | Prairie Total

land River for-
Prairie | bot- ested
proper | toms ! | upland

Land other than urban areas and

farmsteads:

Arable soils— Acres | Acres | Acres | Acres Acres
Well suited as cropland________ 254, 100 29,400(___.____ 65, 200 348, 700
Marginal or limited suitability

ascropland______________._ 95, 000 6, 200§ 36, 000( 46, 200| 183, 400

Total acreage of arable soils_..|349, 100] 35, 600| 36, 000[111, 400| 532, 100

Nonarable soils_ _ _ ______.________ 37,600{ 4,900 _____.._ 53, 300 95, 800
Acreage of arable and non-

arable soils_ . __.____..___ 386, 7001 40, 500 36, 000|164, 700| 627, 900

Urban arcas and farmsteads. . ._____| 13, 000| 4, 100 700| 13, 700| 31, 500

Total acreage 2. __ ___.___.____ 399, 700| 44, 600| 36, 700(178, 400(2 659, 400

! Consist of the flood plain of the Brazos River and border low terraces occupied
by Bastrop, Brewer, and Vanoss soils.

2 Docs not include 6,600 acres of water area (Blackland Prairic, 3,800 acres;
Brazos River bottoms, 2,700; and Grand Prairie, 100).
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KEY TO THE SOILS OF McLENNAN COUNTY, TEX.

1. SOILS OF UPLAND PRAIRIES UNDERLAIN BY
MARL, CHALK, CLAY, OR LIMESTONE
GRAVEL; SOILS OF THE BLACKLAND
PRAIRIE AND DARK-COLORED STREAM
TERRACES.

A. Surface Soils
careous:
L. Surface soils black to dark gray:
a. Underlain by marinc sediments of marl, chalk,
or calcareous clay.
(1) More than 30 inches deep:
(a) Gently sloping areas._.__________.______

Crumbly, Granular, Mostly Cal-

(b) Levelareas____ .. ____ . _ . _.___.___

(2) Less than 30 inches deep over chalk; very
gently sloping.

L. Underlain by old alluvial scdiments of calca-
reous clay; soils of stream terraces:
(1) No texture profile; parent materials of
scdiments  from the Blackland and
Grand Prairies.
) Surface soil ealcareous; arcas level._.____

(b) Surface soil
sloping.
(¢) Surface soil noncalearcous; areas level_ . __

calearcous; areas gently

(2) Soils with a texturc profile; parent ma-
terials of mixed sediments from prairies
and Red Plains; areas mostly level.

2, Surface soils olive brown to dark ycllowish
brown, calearcons, moderately granular;
internal drainage wanting:

a. Underlain by marine sediments of shaly marl
and calcarcous clay.

(1) Moderately sloping_____ . ___..______

(2) Gently sloping. ...
3) Hilly areas_ ... ..

3. Surface soils dark gravish brown, gravish brown,
or brown; calcareous; very granular; internal
drainge medium:

a. Underlain by marine sediments of friable marl
or chalk.

(1) Soils more than 18 inches decp over marl or
chalk:

(a) Gently sloping. Surface soil dark grayish
brown to grayish brown; substrata
light-gray marl or chalk.

(by Moderately sloping.  Surface soil grayish
brown; substrata light-gray marl.

(¢) Milly. Surface soil brown or grayish
brown; substrata vellow or light-
gray friable marl,

Houston Black series.

Houston Black clay, 1
to 4 pereent slopes.
Houston Black grav-
clly clay, 1 to 4
percent slopes.

Houston Black elay, 0
to 1 percent. slopes.

Houston Black clay,
moderately deep
variant, 1 to 4 per-
cent slopes.

Bell series.

Bell clay, 0 to 1 per-
cent slopes.,

Bell clay, 1 to 4 per-
cent slopes.

Bell clay, noncalcare-
ous variant, 0 to 1
pereent slopes.

Brewer scries: Brewer
clay loam, 0 to 1
pereent slopes.

Houston scries,

Houston clay, 4 to 8
percent. slopes.

Houston clay, 1 to 4
pereent slopes.

Houston clay, 8 to 15
pereent slopes.

Austin series.

Austin silty clay, 1 te
4 percent slopes,

Austin silty clay, 4 to
8 pereent slopes.

Austin silty clay, 8 to
15 percent slopes.
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(2) Soils 7 to 18 inches decp over chalk: ]
(ay Gently sloping_._._________ ... _____ Austin silty clay, shal-
low variant, 1 to 4
pereent slopes.
(b) Moderately sloping____________________ Austin silty clay, shal-
low variant, 4 to 8
percent slopes.
(3) Soils 4 to 7 inches decp over chalk; gently Austin  gravelly clay
sloping. loam, 1 to 4 pereent
slopes.!
b. Underlain by alluvial sediments; soils of stream
terraces:
(1) Deep soils with substrata of calearcous clay Lewisville series.
containing little gravel.
Lewisville clay, 1 to 4
pereent slopes,
Lewisville clay loam, 1
to 4 percent slopes.
(b) Level ... Lewisville clay, 0 to 1
percent slopes.
Lewisville clay, 4 to 8
percent slopes,
Lewisville clay loam, 4
to 8 percent slopes.

(a) Gently sloping.._____________________.

(¢) Moderately sloping

(2) Moderately shallow or shallow soils with
substrata of limestone gravel within 30 Patrick series.
inches of the surface.
(a) Soil 10 to 30 inches deep over gravel beds;  Patrick clay, 1 to 4

gently sloping. percent slopes,
() Gravelly soil less than 10 inches deep Patrick gravelly clay.
over gravel beds; gently sloping to hilly. 2 to 15 percent
slopes.

4. Surface soils light brownish gray to gray, highly
calcareous, very granular:

a. Substrata of chalk or chalky marl______.______ Eddy scries.
(1) Less than 7 inches deep over chalk:

(a) Gently sloping._._._______________.___._ Eddy gravelly clay
loam, 1 to 4 percent,
slopes.?

(b) Moderately to strongly sloping.._..____. Eddy gravelly clay
loam, 4 to 15 percent
slopes.

(e) Steeply sloping._ . .. ________._______. Eddy gravelly clay

loam, 15 to 50 per-
cent slopes,
(2) More than 7 inches deep over chalk or
chalky marl:

(n) Surface soil light brownish gray; arcas Eddy silty clay, 8 to 15

modecrately to strongly sloping. percent slopes.
5. Burface soils yellowish brown to yellow, cal- Sumter series: Sumter
carcous. Areas mostly hilly; some moder- clay, 8 to 20 percent
ately sloping, severely croded.” Underlain by slopes,

narine sediments of yellow marls and cal-
carcous clays, mostly shaly, some friable.

! Oceurs in complex with Eddy gravelly clay loam; mapped as Austin-Eddy gravelly clay loams, 1 to 4
percent slopes.

? Occurs In complex with Austin gravelly clay loam; mapped as Austin-Eddy gravelly clay loams, 1 to 4
percent slopes.
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B. Surface Soils Noncalcarcous and Crusty, Some
Weakly Granular; Subsoils of Clay, Bostly
Very Compact; Tight Soils of the Grasslands:

1. Surface soil loamy, distinctly less clayey than
subsoil; soils with texture profiles:
a. Surface soils very dark gray to gray, tight,
crusty; subsoils of dark-gray tough dense
clay:
(1) Lrosional upland; underlain by marine Wilson series.
sediments of calearcous clays:

(n) Levelo oo ool Wilson clay loam, 0 to
1 pereent slopes.

(b) Gently sloping. ..ol Wilson clay loam, 1 to
3 percent slopes.

(¢) Moderately sloping. ..o . __.-_-_ Wilson clay loam, 3 to
8 pereent slopes.3

(d) Strongly sloping-_.___._______.. Wilson clay loam, 8 to 15

pereent slopes.t
(2) Underlain by alluvial sediments of Irving scries.
calearcous clays; soils of stream
terruces.
(ay Level oo .- Irving fine sandy loam, 0 to 1
percent slopes.®
Irving clay loam, 0 to 1 pereent
slopes.
Irving silt loam, 0 to 1 percent
slopes.
Irving clay loam, 1 to 3 percent
slopes.
Irving gravelly clay loam, 1 to
4 percent slopes.®
(¢) Moderately sloping. ... ... Irving gravelly clay loam,
4 to 8§ percent slopes.?

(b) Gently sloping- .- .- .. .__..-.

b. Surface soils dark grayish brown
to grayish brown, crusty; subsoils
of brownish or highly mottled
compact clay:
(1) Areas on undulating to rolling
crosional upland:
(a) Subsoils mottled reddish brown,
gray, and yellowish brown:
al. Subsoils and subtrata very
gravelly; some areas forested. Riesel series.
Riesel gravelly clay loam, 1 to
4 percent slopes.®
Riesel gravelly loam, 1 to 4
| percent slopes.?
Riesel gravelly clay loam, 4 to
8 pereent slopes. 10
Ricsel gravelly loam, 4 to 8
percent slopes.!
s Oceurs in complex with TTouston clay; mapped as Wllson-Flouston compley, 3 to 8 percent slopes.
4+ Oceurs in complex with Houston clay; mapped as Wilson-Houston complex, 8 te 15 pereent slopes.
s Occurs in complexes with Axtell and Ivanhoe soils; mapped as Irving-Axtell complex, 0 to 1 pereent
slopes, and as Ivanhoe-Irving-Axtell complex, 0 to 1 percent slopes.
8 Oceurs In complex with Riesel gravelly cluy lonm; mapped us Riesel-Irving gravelly clay loams, 1 to 4
percent slopes.
7 Oceurs in complex with Rlesel gravelly clay loatn; mapped as Rlesel-Irving gravelly clay loams, 4 to 8
percent slopes.
8 Occurs in complex with Irving gravelly clay loam; mapped as Riesel-Irving gravelly clay loams, 1 to 4
pereent slopes.
% Oceurs in complex with Axtell gravelly loams; mapped as Riescl-Axtell gravelly loams, 1 to 4 pereent
slopes.
10 Oceurs tn complex with Irving gravelly clsy loam; mapped as Riesel-Irving gravelly clay lonms, 4 to 8
percent slopes.
11 Occurs in cotuplex with Axtell soils; mapped as Riesel-Axtell gravelly loams, 4 to 8 percent slopes.

ala. Gently sloping_ . ... ...

alb. Moderately sloping____.___
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a2. Subsoils nongravelly.____._________.___ Crockett series.
a2a. Gently sloping... .. ___._.____._. Crockett loam, 1 to 3
percent slopes.
Crockett loam, 3 to 8
percent slopes.
a2b. Moderately sloping._______.______ Crockett clay loam,
severely eroded, 3 to
8 percent slopes.
a2c. Hilly oo o._. Crockett loam, 8 to 15
percent slopes.
(b) Subsoils bhrown to grayish brown, un- Payne serics: Payne

mottled; substrata of calearcous clay; clay loam; 1 to 2
gently sloping areas. percent slopes.

(2) Level arcas on low terraces near the Brazos Ivanhoe scries: Ivan-
River; subsoils mottled gray and brown; hoe silt loam, 0 to 1
substrata of calearcous silty clays. percent  slopes.’?

¢. Surface soils brown to dark brown, wenkly Norge series:
granular, only slightly crusty; subsoils of Norge clay loam, 1
reddish-brown permeable eclay; reddish to 4 percent slopes.
brown; substrata highly calearcous and Norge fine sandy
freely permcable; gently sloping. loam, 1 to 4 per-

cent slopes.
2. Surface soil clay; soils without a texture
profile:
a. Surface soil very dark gray to gray, non- Burleson serics.
calcareous, crusty; areas level to gently

sloping.
() Level oo .. Burleson clay, 0 to 1
percent slopes.
(2) Gently sloping__________________ Burleson clay, 1 to 3

percent slopes.!?

b. Surface soil olive brown to olive ycllow, Ellis series:
gummy; thin soils on noncalearcous shaly Ellis clay, 6 to 15
clay; areas hilly to moderately sloping. percent. slopes.

IT. SOILS OF THE GRAND PRAIRIE.

A. Soils on Limestone:

1. Surface soils dark brown to dark gravish brown,
calearcous, granular:

a. Soil more than 7 inches deep over limestone._ .. Denton scries.
(1) Soil more than 18 inches deep over lime- Denton clay, 1 to 4
stone; areas gently sloping. pereent slopes.
(2) Soil 7 to 18 inches deep over limestone; Denton clay, shallow
areas gentlv sloping. variant, 1 to 4 per-
b. Soil less than 7 inches deep over limestone; cent slopes.
arcas gently sloping to hilly. Tarrant series:

Tarrant stony clay,
1 to 8 percent slopes.

2. Surface soils black to dark gray, mostly calcare- San Saba series.
ous; areas mostly level, some very gently
sloping.
a. Soil nonstony:

(1) Soils more than 24 inches deep over lime- San Saba clay, 0 to 2

stone. pereent slopes.

(2) Soil 12 to 24 inches deep over limestone.___ San Saba clay, shallow
variant, 0 to 1 per-
cent slopes.

b. Soil stony; depth to liinestone bedrock mostly San Saba stony clay,
10 to 20 inches. 1 to 2 percent
slopes.!*
sk::)é)sccurs in complex with Irving and Axtell soils; mapped as Ivanhoe-Irving-Axtell complex, 0 to 1 pereent
13 Qceurs in complox with Houston clay; mapped as Burleson-Fouston clays, 1 to 3 percent slopes.

l“ Occurs in complex with Crawford stony clay; mapped as San Saba-Crawford stony clays, 1 to 2 percent
slopes,
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3. Surface soil reddish brown to dark brown, non- Crawford series.
calcareous, only moderately granular; areas
gently sloping.
a. Soils nonstony:

(1) Soil more than 18 inches deep over lime- Crawford clay, 1 to 3

stone. percent slopes.

(2) Soil less than 18 inches deep over limestone. Crawford clay, shallow
variant, 1 to 3 per-
cent slopes.

. Soil stony; depth to bedrock mostly 10 to 20 Crawford stony clay,

inches. 1 to 2 percent
slopes.!®
4. Surface soils gray to light brownish gray, highly Brackett series:
calcareous, granular; shallow soils mostly on Brackett stony clay,
soft limestone; areas mostly hilly to steep. 8 to 20 percent

slopes.1®

B. Soils Developed on Local Alluvium from Limestone  Krum Serics:
Slopes; Surface Soils Dark Grayish Brown, Cal- Krum clay, 4 to 8
careous, Very Granular; Substrata Light Brown percent slopes.
Friable Clay; Moderately Sloping Areas in
Narrow Valleys.

1II. LIGHT-COLORED ACID SANDY SOILS OF
FORESTED UPLANDS.

A. Sandy Loams With Mottled Subsoils of Compact
Sandy Clay:
1. Sandy loam less than 12 inches deep over sandy
clay:
a. Subsoil mottled red, yecllow, and gray; very Axtell series.
compact and very slowly permeable.
Axtell fine sandy loam,
0 to 2 percent slopes,

(1) Level to very gently sloping______._._____ Axtell very fine sandy
loam, 0 to 1 percent
slopes.

(2) Moderately sloping. ... _______.._ Axtell fine sandy loam,
4 to 10 percent
slopes.!?

b. Subsoil red in the upper part, mottled Hortman scries:
red, ycllow and gray below; ouly Hortman fine sandy loam, 2
moderately compact; areas gently to 4 percent slopes.
to moderately sloping. Hortman fine sandy loam, 4

to 10 percent slopes.'®
2. Sandy loam 12 to 24 inches deep over
sandy clay:

a. Subsoils yellow in the upper part, Sawyer scries: Sawyer fine
yellow mottled with gray and red sandy loam, 0 to 1 pereent
below; slowly permeable; areas slopes.
very gently sloping.

B. Sandy Soils With Unmoltled Subsoils of Travis serics.
Firm but Modcrately Permeable Sandy

Clay.
1. Gently sloping.. o - ._ Travis fine sandy loam, 1 to 4
percent slopes.
2. Moderately sloping___ .. . ... ... Travis finc sandy loam, 4 to 8

pereent slopes.

l“ Occeurs In complex with San Saba stony clay; mapped ag San Suba-Crawford stony clays, 102 pereent
slopes.
lN Occurs in complex with Tarrant stony cluy; mapped as Tarrunt-Bruckett stony cluys, 8 to 20 pereent
slopes.

17 Occurs In complex with Hortman fine sandy lonm; mapped as Hortman-Axtell fine sundy loams, 4 to 10
percent slopes.

180ccurs In complex with Axtell fine sandy lonm; mapped us Tortman-Axtell fine surly loums, 4 to 10
pereent slopes,
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C. Sandy Soils With Unmottled Subsoils of
Friable and Permeable Sandy Clay Loam
Within 36 Inches of the Surface:

1. Subsoil red to yellowish red
a. Surface layer of light fine sandy loam
10 to 15 inches deep over heavier
subsoil:
(1) Gently sloping_ - __________...

(2) Moderately sloping. ... ___.__._____

b. Surface layer of loamy fine sand 15 to
30 inches thick over heavier sub-
soil; areas gently sloping.

2. Subsoil yellowish; surface layer of loamy
fine sand 24 to 36 inches deep over
heavier subsoil; areas nearly level.

D. Loose Sand More Than 36 Inches Deep
Over Heavier Subsoil.

IV. BROWN LOAMS OF THE BRAZOS
RIVER BENCHES: REACTION OF
SURFACE SOILS ABOUT NEUTRAL;
SUBSOILS OF MODERATELY PER-
MEABLE CLAY LOAM OR SANDY
CLAY T.OAM.

A. Surface Soil Grayish Brown to Dark Grayish
Brown,; Subsoil Brown to Yellowish
Brown; Areas Level.

B. Surface Soil Brown lo Grayish Brown; Sub-
soil Reddish Brown (o Red.
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Milam series.

Milam fine sandy loam, 1 to 4
percent slopes.

Milam fine sandy loam, 4 to 8
percent slopes.

Milam loamy fine sand, 1 to 4
percent slopes.

Stidham scries: Stidham loamy
fine sand, 0 to 2 percent
slopes.

Eufaula series: Eufaula fine
sand, 0 to 2 percent slopes.

Vanoss serics:
Vanoss silt loam, 0 to 1 per-
cent slopes.
Vanoss fine sandy loam, 0 to
1 percent slopes.

Bastrop series.

Bastrop fine sandy loam, 0 to
1 percent slopes.

Bastrop very fine sandy loam,
0 to 1 percent slopes.

Bastrop fine sandy loam, 4 to
8 percent slopes.

V. ALLUVIAL SOILS OF THE FLOOD PLAINS;

RECENT STREAM SEDIMENTS.

A.
Brazos River Flood Plain:

Mized Sediments From Prairies and Arcas in the

l. Internal drainage slow; subsoils fine textured:

a. Surface soil dark brown to dark reddish brown,
caleareous; subsoil brown to reddish-brown
clay; mostly arcas that flood occasionally.

b. Surface soils black, caleareous; subsoil clay,
reddish brown below 24 inches; frequently

flooded arecas near junctions of
streams with the Brazos River.
2. Internal drainage medium to rapid:

Miller series:
Miller clay, 0 to 1
percent slopes.
Pledger series:
Pledger clay, 0 to |

prairie pereent slopes.

#. Surface soil (brown to light reddish brown) no
darker than subsoil; calcareous; occasion-

ally flooded areas:

(1) Subsoil of medium to moderately fine tex- Norwood series:

ture; internal drainage moderately rapid.

Norwood silt loam,
0 to 1 percent
slopes.

Norwood silty clay
loam, 0 to 1 per-
cent slopes.
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(2) Subsoil moderately coarse textured; in- Yahola series:

ternal drainage rapid__. ... __._____._ Yahola silt loam,
0 to 1 percent
slopes.

Yahola very fine
sandy loam, 0 to 1
pereent slopes.

b. Surface soil darker than subsoil, mostly non-
calecarcous; high areas that flood rarely:
(1) Subsoil texture moderately fine to medium; Asa serics:
internal drainage free; surface soil dark  Asa silt loam, 0 to
brown to brown. 1 percent slopes.

Asa silty clay loam,
0 to 1 percent
slopes.

Asa very fine sandy
loam, 0 to 1 per-
cent slopes.

(2) Subsoil coarse textured; intcrnal drainage Brazos series:
rapid; surface soil brown to light reddish ~ Brazos silt  loam,
brown. 0 to 1 pereent
slopes.

Brazos loamy very
fine sand, 0 to
1 percent slopes.

B Sediments From the Prairies; Areas in Flood Plains
of Streams Other Than the Brazos River:
1. Calearcous:
a. Surface soil black to dark gray; internal drain- Trinity series: Trinity
age very slow; frequently flooded areas clay, 0 to 1 perecent
mostly along streams that drain Blackland  slopes.

Prairie.

b. Surface soil grayish brown to dark grayish Calalpa series:
brown; internal drainage mostly medium;  Catalpa clay, 0 to 1
mainly areas along streams that drain percent slopes, fre-
Grand Prairie. quently flooded.

Catalpa clay, 0 to

1 percent slopcs, oc-
casionally flooded.

Catalpa clay, 1 to
4 pereent slopes.

Catalpa clay loam,
0 to 1 pereent
slopes, frequently
flooded.

Catalpa clay loam, 0
to 1 percent slopes,
occasionally flooded.

Catalpa clay loam, 1
to 4 perecent slopes.

Cutalpa gravelly clay
loam, 0 to 1 percent
slopes.

2. Noncalcareous:
a. Surface soil dark grayish brown; internal driain- Kaufman series:
age medium; frequently to ocecasionally  Kaufman clay loam,
flooded areas along streams that drain Black- Oto 1 pereentslopes.
land Prairic. Kaufman loam, 0 to 1
percent slopes.
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DESCRIPTIONS OF THE SOILS

In the following pages the soils are described in detail, and their
agricultural relations are discussed. Their location and distribution
are shown on the accompanying map ; their total acreage and the acre-
age in various uses are given in table 5.

TABLE b.—Approximate acreage in various uses and total acreage of
the soils mapped in McLennan County, Tex.

Soil Crop- | Pasture] Wood-| Idle | Urban | Total
land land
Alluvial soils, undifferentiated, | Acres | Acres | Acres | Acres| Acres | Acres

0 to 1 percent slopes__ .. ___ 200 1,200{ 1,300{ (Y 0 2, 700
Asa sgilt loam, 0 to 1 percent

slopes. - oo __ 3, 200 100 (1) 0 500 3, 800
Asa silty clay loam, 0 to 1 per-

cent slopes___ _____________ 1,400, () 0] 0 0 1, 400
Asa very fine sandy loam, 0 to

1 percent slopes____________ 700 100 o (M 0 800
Austin - Eddy gravelly clay

loams, 1 to 4 percent slopes.| 3, 500{ 1,400 3000 (M 100 5, 300
Austin silty clay, 1 to 4 percent

slopes. - oo . 20, 400 700 100 0| 2,700 23,900
Austin silty clay, 4 to 8 percent

slopes. oo ... 8,400, 1,800[ 300, (v 600[ 11,100
Austin silty clay, 8 to 15 per-

cent slopes. . _________.__. 100 300 0 0 0 400
Austin silty clay, shallow vari-

ant, 1 to 4 percent slopes___| 12, 400 900 () m 500| 13, 800
Austin silty clay, shallow vari-

ant, 4 to 8 percent slopes___| 2,100/ 1, 300 100 (1) 200, 3, 700
Axtell fine sandy loam, 0 to 2

percent slopes_ - __________. 10, 100/ 1, 900] 2, 600 100 400/ 15,100
Axtell very fine sandy loam, 0

to 1 percent slopes___._____ 1, 200 500] 2,700, (M 100 4, 500
Bastrop fine sandy loam, 0 to 1

percent slopes_ ____________ 3, 200 5000 (V) O] 1, 100 4, 800
Bastrop fine sandy loam, 4 to 8

percent slopes_ ____________ 700 600, () O] 100 1, 400
Bastrop very fine sandy loam,

0 to 1 percent slopes___ . ___ 2, 000 100 (1) (O] 200 2, 300
Bell clay, 0 to 1 percent slopes_| 16, 900 500{ (1) (O] 900 18, 500
Bell clay, 1 to 4 percent slopes_| 4, 500 4000 (1) *) 0 4, 900
Bell clay, noncalcareous vari-

ant, 0 to 1 percent slopes___{ 1,600 (") m 0 0 1, 600
Brazos loamy very fine sand, 0

to 1 percent slopes. .....__. 500 200 0 200 0 900
Brazos silt loam, 0 to 1 percent

SlOPeS- e .. 3000 (M of @ 0 300
Brewer clay loam, 0 to 1 per-

cent slopes_ ... ___._.____ 2, 000 4000 @) ® 200 2, 600
Broken land, Catalpa soil

material .. ________________ 100 1, 100 2000 (M) m 1, 400
Burleson clay, 0 to 1 percent

slopes_ . __________.____._._ 4, 800 2, 600 1000 (M 200 7, 700
Burleson clay, 1 to 3 pereent

slopes_ _ .o __.___. 1, 200 2000 (M O] 0 1, 400
Burleson-Houston clays, 1 to

3 percent slopes._.______.._ 14, 000] 2, 400 100, 0, 2000 21,700

See footnote at end of table.



30 SOIL SURVEY SERIES 1942, NO. 17

TasLe 5.—Approximate acreage in various uses and total acreage of
the soils mapped in M ¢Lennan County, T'ex.—Continued

Soil Crop- | Pasture|Wood-| Idle | Urban | Total
land land

Catalpa clay, 0 to 1 percent | Acres | Acres | Acres | Acres | Acres Acres

slopes, frequently flooded.._| 6, 800 3, 800 2, 600[ () 100 13, 300
Catalpa clay, 0 to 1 percent

slopes, occasionally flooded__| 4, 000 700 900 O 0 5, 600
Catalpa clay, 1 to ¢ percent

slopes._ _ e ao-- 2, 800 4000 (1) Q) 1] 3, 200
Catalpa clay loam, 0 to 1 per-

cent slopes, frequently

flooded . . .. _____.________ 1, 600 1, 200 3000 () o 3,100
Catalpa clay loam, 0 to 1 per-

cent  slopes, occasionally

flooded . - ... 900 500 200 0 0 1, 600
Catalpa clay loam, 1 to 4 per-

cent slopes_ . _.___ . ______ 700 2000 (M of M 900
Catalpa gravelly clay loam,

0 to 1 pereent slopes_ ..o _ - 200 100 (M 0 0 300
Crawford clay, 1 to 3 percent

slopes. - .. 8, 900 3001 200 0 400 9, 800
Crawford clay, shallow vari-

ant, 1 to 3 percent slopes____| 6, 200 400 100 0 600 7, 300
Crockett clay loam, severely

eroded, 3 to 8 percent slopes.| 1, 100 600] 400 100 () 2, 200
Crockett loam, 1 to 3 percent

slopes. oo _________ 2, 500 3000 3000 (9 300 3,400
Crockett loam, 3 to 8 percent

slopes. - oo ... 100 6001 200 (Y ™ 1, 200
Crockett loam, 8 to 15 percent

slopes_ - o _________.__.__ " 200 700 0 O 900
Denton clay, 1 to 4 percent

slopes. ... ______.._..__ 20, 500| 2, 500, 100 100] 5, 600] 28, 800
Denton clay, shallow variant,

1 to 4 pereent slopes________ 16, 900| 3, 900 100 100 1, 800{ 22,800
IEddy gravelly clay loam, 4

to 15 pereent slopes. - ___.__ 1, 800| 3, 500{ 2,000 (V) 100 7, 100
Eddy gravelly clay loam, 15

to 50 percent slopes_ - ____ m 500] 2, 100 0 100 2, 700
ddy silty clay, 8 to 15 per-

cent slopes_ _____________._ 700 400 100 100 0 1, 300
Lllis clay, 6 to 15 percent

slopes_ . .. oo_o____. 100 200 4000 M) 0 700
Eufaula fine sand, 0 to 2 per-

cent slopes. _ .. ___________ 900 300 400 1000 1, 700
Hortman-Axtell  fine  sandy

loams, 4+ to 10 pereent

slopes. . . __.______.__ 900 000 600 (M Q] 2, 400
Hortman fine sandy loam, 2

to 4 percent slopes________. 500 100 200 o M 800
Houston Bleck clay, 0 to 1

percent slopes_ .. _______ 3,700 (9 0 o M 3, 700
Houston Black clay, 1 to 4

pereent slopes_ - oo _______ 73,300{ 3,300 100 100] 3, 600 80, 400
Houston Black e¢lay, moder-

ately deep variant, 1 to 4

perecent slopes_ o _________ 1, 7000 (1 0 0 100 1, 800
Houston Black gravelly clay,

1 to 4 percent slopes_ - _ - ___ 4, 600 500 100 0 0 5, 200

See footnote at end of table.
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TABLE 5.—Approzimate acreage in various uses and total acreage of

the soils mapped in McLennan County, Tew.—Continued
Soil Crop- |Pasture|Wood-| Idle | Urban | Total
land land

Houston clay, 1 to 4 percent | Acres | Acres | Acres | Acres| Acres | Acres

slopes._ . ____________.____. 11, 500 900, ® 700| 13,100
Houston clay, 4 to 8 percent

slopes_ _ ... 20, 600, 6, 400 300 100 500 27, 900
Houston clay, 8 to 15 percent

slopes_ . _________________ 1, 600, 5,900 400 (V) 100 8, 000
Irving-Axtell complex, 0 to 1

percent slopes. . _______._..__ 3, 500 200 500 0 100 4, 300
Irving clay loam, 0 to 1 per-

cent slopes._______.________ 6, 600 600 200 (v 500 7, 900
Irving clay loam, 1 to 3 per-

cent slopes________________ 3, 000 500 (M) Q) " 3, 500
Irving silt loam, 0 to 1 percent

slopes_ _ o _____________.__ 1, 800 200, 300, (M 200, 2,500
Ivanhoe-Irving-Axtell com-

plex, 0 to 1 percent slopes_..| 1, 100 200 0 0 300 1, 600
Kaufman clay loam, 0 to 1

percent slopes. . ___________ 2,100{ 1, 100 800 of (M 4, 000
Kaufman loam, 0 to 1 percent

slopes_ _ _ .. 200 3000 (M o0 M 500
Krum clay, 4 to 8 percent

slopes_ . .. 200/ 2, 000 0 0 o 2,200
Lewisville clay, 0 to 1 percent

slopes. .. _______. 1, 300 100 (M 0 0 1, 400
Lewisville clay, 1 to 4 percent

slopes. oo ____.____. 8, 700/ 1, 200 3001 (1) 100 10, 300
Lewisville clay, 4 to 8 percent

slopes_ _ _ ... ____.__. 1, 000 7000 (M 0 200 1, 900
Lewisville clay loam, 1 to 4

percent slopes. . ._____._.__ 1, 200 100 (9 of M 1, 300
Lewisville clay loam, 4 to 8

percent slopes_ ___________._ 200 100 (1) 0 0 300
Milam fine sandy loam, 1 to

4 pereent slopes. . _.._.___ 1, 200 300 500{ (O " 2, 000
Milam fine sandy loam, 4 to

8 percent slopes.___________ 300 200 1000 O 0 600
Milam loamy fine sand, 1 to

4 percent slopes__.__________ 700 300 2000 (M ®» 1, 200
Miller clay, 0 to 1 percent

slopes. _ _______ . _____.. 5, 000 400 400 100 (O 5, 900
Norge clay loam, 1 to 4 per-

centslopes_._____.________._ 1, 100 100 100 of 1, 300
Norge fine sandy loam, 1 to

4 pereent slopes_ .. __.______ 900 100 (O m (O] 1, 000
Norwood silt loam, 0 to 1 per-

centslopes___.____________ 2, 300 100 100 (9 100 2, 600
Norwood silty clay loam, 0 to

1 percent slopes___.________ 1, 500 300 100( O] 1, 900
Patrick clay, 1 to 4 percent

slopes. o o . 1, 800 700 200 (1) O] 2, 700
Patrick gravelly clay, 2 to 15

percent slopes. . ___.______ 500{ 1,200 3000 (@ (O] 2, 000
Payne clay loam, 1 to 2 per-

centslopes. __________.._._ 4, 700 700 100 (M ® 5, 500
Pledger clay, 0 to 1 percent

slopes_ _ . ____________._.__ 2, 100 2000 2001 (1) M 2, 500

Sce footnote at end of table.
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TasLE b.—Approximate acreage in various uses and total acreage of
the soils mapped in McLennan County, T'ex.—Continued

Soil Crop- | Pasture/Wood-| Idle | Urban | Total
land land

Riescl-Axtell gravelly loams, | Acres | Acres | Acres | Acres| Acres Acres

4 to 8 percent slopes_ __ .- 200 400 7000 (M m 1, 300
Riesel-Axtell gravelly loams,

1to 4 percent slopes__ ___.-- 1, 700 600f 1,200 (V) M 3, 500
Riesel-Irving gravelly clay

loams, 1 to 4 percent

slopes._ oo oo 1, 400 400) 200 o 2, 000
Riesel-Irving gravelly  clay

loams, 4 to 8 percent slopes .- - 300 300 2000 (M 0 800
Riverwash. - _____.__.___ m 0 0] 2,200 0 2, 200
Rough brokenland.___ ... _._ 200| 4, 200 2, 200 2000 (M 6, 800
Rough stony land, Brackett

soil material . ________. ] 1, 300] 3, 900 0o 5, 200
San Saba clay, 0 to 2 percent

slopes. oo 16, 400| 1,400 (¥ Q) 4, 600 22, 400
San Saha clay, shallow variant,

0to 1 percent slopes_ _ ... 200, 100 100 0 0 400
San  Saba-Crawford stony

clays, 1 to 2 percent slopes. . 100] 1, 300] 4, 2001 (M M 5, OO
Sawyer fine sandy loam, 0 to

1 percentslopes. ... .. 1, 500 300 3000 (M 200 2, 300
Stidham loamy fine sand, 0 to

2 percent slopes_____.___-._. 500 100 1000 (9 U] 700
Sumter clay, 8 to 20 pereent

slopes._ _ ... 3, 900] 2, 400 100 100 200 6, 700
Tarrant-Brackett stony clays,

8 10 20 percent slopes__ - _ -« 300 2, 700 5000 (M) 0 3, 500
Tarrant stony clay, 1 to 8

percent slopes. ... 7,200| 24, 600| 3, 000 500 5001 35, 800
Travis fine sandy loam, 110 4

pereent slopes_ oo 300 100 1000 m 500
Travis fine sandy loam, 4 to 8

percent slopes_ - oo -o 100 (M O] m m 100
Trinity clay, 0 to 1 percent

slopes. - oo 14, 500| 5, 100] 1, 700 100 200| 21, 600
Vanoss fine sandy loam, 0 to

1 percent slopes.______.__-. 4000 (M) O] m 400 800
Vanoss silt loam, 0 to 1 pereent

slopes._ - o oo aaoo 2,2000 (M o o 600 2, 800
Wilson clay loam, 0 to 1 per-

cent slopes- - o ooooo-. 1,100 O] 0 0 1, 100
Wilson clay loam, 1 to 3 per-

cent slopes- - oo ---_ 23, 000 4, 400 200 (*) 300] 29, 500
Wilson-Houston complex, 3 to

8 percent slopes.___-.._..-.| 5,200 4,200 800 (M M 10, 200
Wilson-Houston complex, 8 to

15 percent slopes_____ ... _ 200 600 200 0 0 1, 000
Yahola silt loam, 0 to 1 per-

cent slopes_ - --. 1, 300 900 3000 (M ® 2, 500
Yahola very fine sandy loam, 0

to 1 percent slopes_ . .- 1, 000 400 100 (M) 200 1, 700

Total. oo . 453, 000]125, 500{46, 000{ 4, 200} 30, 700[? (659, 400
1 Trace.

3 Docs not include miscellancous urban areas of 1,000 acres (cemeterics, 300
acres; gravel pits, 700) and 6,600 acres of water areas, 400 of which are inter-

mittent lakes.
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ALLUVIAL SOILS, UNDIFFERENTIATED, 0 TO 1 PERCENT SLOPES

Alluvial soils, undifferentiated, 0 to 1 percent slopes (Aa) com-
prise areas of very recent deposits of sands and silts dropped by the
Brazos River when at flood stage. All of this land type is located
in the Brazos River bottoms near the river channel. The areas are
unstable and are modilied during periodic floods by addition or re-
moval of soil material. Most of them are loose light-brown cal-
careous fine sand several feet deep, but there are some Jow flats where
clay loam or clay prevails. The river channel is constantly shifting
in the more southerly part of the county, and many places that are
now Alluvial soils, undifferentiated, 0 to 1 percent slopes, were in the
river channel only a few years ago.

This land type is unfit for crops and is used for pasture. The pas-
ture affords much grazing of nutritious quality. Bermudagrass
thrives and has sodded many areas. Scattered cottonwood trees are
generally present. These soils are nonarable and are in agronomic
group 22.

ASA SERIES

The Asa series is made up of alluvial soils that consist of slightly
altered silty stream sediments originating in the Red Plains and
Erairies of Texas and Oklahoma. They are characterized by dark-

rown to brown noncalcareous or slightly calcareous surface soils,
dark-brown permeable subsoils of good water-holding capacity, and
light-brown or light reddish-brown highly caleareous silty or loamy
substrata. In McLennan County the Asa soils occupy high places
on the flood plain of the Brazos River, where floods and deposition
of fresh sediments are infrequent. Their sole defect is susceptibility
to occasional flooding. Associated soils are mainly the Norwood,
which consist of relatively unaltered stream sediments without a dark-
ened surface layer, and the Brazos, which have a very sandy subsoil.
All of the soils in the Asa series are very largely in cultivation.
The three types are about equally productive and are used for the
same crops.

Asa silt loam, 0 to 1 percent slopes (As).—This is a dark-brown,
fertile, easily worked, well-drained soil. It 1s one of the most produc-
tive soils of the county and is well suited for all common field crops
and a variety of special crops.

Representative profile (2 miles north of Waco) :

0 to 12 inches, dark-brown noncalcareous silt loam ; very friable and weakly
granular; neutral to alkaline.
12 to 30 inches, brown noncalcareous heavy silt loam; friable and freely
permeable.
30 to 70 inches -, light-brown to reddish-brown highly caleareous silt loam ;
friable and freely permeable.
VARIATIONS: In places the soil material is calcareous to the surface:
in many areas the dark-brown color continues to a depth of 18 inches.
Location: The principal areas lie about 5 miles north of Waco.
Relie({ and Drainage: Nearly level areas of flood plain; both runoff
and internal drainage are medium; floods occur at intervals of

5 to 20 years and usually recede within 24 hours.

Erosion: Uneroded and not susceptible to erosion.
Parent Material: Recent sediments of the Brazos River.

385594—58 3
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Native Vegetation: Dense forest of oak, ash, pecan, and other hard-
woods.

Utilization: Mainly cotton and corn, together with some alfalfa,
vegetables for market, and minor areas of sorghums and small
grains.

Land Class and Agronomic Group: First class; group 1.

Asa silty clay loam, 0 to 1 percent slopes (Ac).—This alluvial soil
of the Brazos River bottoms is durk brown, fertile, and easily worked.
It occurs in areas ranging up to 300 acres in size. It is one of the
most, productive soils of the county and is largely in cultivation.

Representative profile:

0 to 15 inches, dark-brown noncalcareous silty clay loam; very crumbly;
granular; neutral or mildly alkaline.
15 to 30 inches, dark-brown noncalceitreous heavy silty clay loam; permeable;
granular.
30 to 100 inches -, brown calcareous silty clay loam; permeable and friable.
VARIATIONS : In places the soil material is calcareous to the surface.
Location: Most areas lie north of Waco.
Relief and Drainage: Yevel areas of flood plain; runoft is slow, in-
ternal drainage is medinm.
Erosion: Uneroded and not susceptible to erosion.
Parent Material : Recent sediments of the Brazos River.
Native Vegetation: Hardwood forest.
Utilization: Mainly cotton and cornj small acreages of alfalfa and
sorghums.
Land Class and Agronomic group: First class; group 1.

Asa very fine sandy loam, 0 to 1 percent slopes (Ap).—This is a
brown, easily worked, well-drained soil. It is very productive and
practically all in cultivation.

Representative profile (5 miles north of Waco) :

0 to 15 inches, hrown to dark-brown slightly calcareous very fine sandy
loam; very friable; weakly granular.

15 to 36 inches, brown calcareous silt loam; very friable and permeable;
weakly granular.

36 to 60 inches 4, light-brown calcareous silt loam; permeable.

YARIATIONS : In many places the soil material is noncalecareous to a depth
of 24 inches.

Location: Associated with Asa silt loam and Brazos soils in the higher
parts of the Brazos flood plain: largest area is 7 miles northwest of
Waco.

Relief and Drainage: Nearly level areas of flood plains; internal
drainage is medium; floods at intervals of 10 to 20 years that recede
within 24 hours.

Erosion: Uneroded and not, susceptible to erosion.

Parent Material: Recent sediments of the Brazos River.

Native Vegetation: Hardwood forest.

Utilization: Mainly in cotton and corn; pasture.

Land Class and Agronomic Group.: First class; group 1.

AUSTIN SERIES

The Austin series comprises very granular dark grayish-brown
to grayish-brown highly calcareous soils developed on chalk or chalky
marl.  Typically they have more than 18 inches of soil over parent



MCcLENNAN COUNTY, TEXAS 35

material. Shallow variants are 7 to 18 inches deep over chalk, and
the gravelly clay loam is 4 to 8 inches deep. The soils occupy mod-
erately to rapid?]y drained areas of upland in the Blackland Prairie.
The relief is gently sloping. The principal associated soils are the
Houston Black clays, which occupy more nearly level, more slowly
drained situations, and Eddy soils, which are grayer, less dark, and
characteristically more sloping and eroded. The highly granular
structure of the surface soil and the more permeable subsoils and sub-
strata distinguish the Austin soils from the Houston.

In the more western parts of the Blackland Prairie there are con-
siderable areas of very granular brown to dark-brown calcareous
soils with moderate internal drainage. These soils that developed on
yellow friable marls are included with the Austin series.

The extensive soils of the Austin series are well suited for use as
cropland. They are mostly in cultivation and are used for common
field crops; small grains, particularly oats, are extensively grown.

Austin silty clay, 1 to 4 percent slopes (Ar).—This is a moder-
ately dark very crumbl{ well-drained fertile soil of medium depth.
It occupies areas of u;l) and prairie and is a dominant soil in those
parts of the Blackland Prairie that are underlain by soft chalk or
friable marl. This soil is moderately susceptible to erosion but well
suited to cultivation. It is slightly less fertile but better drained and
somewhat easier to work than the types of Houston Black clay. Use
of practices that increase soil fertility, such as the plowing under of
winter legumes to add nitrogen and organic matter, results in marked
Increases 1 crop yJe]dS.

Representative profile (8 miles southwest of Waco) :

0 to 15 inches, dark grayish-brown highly calcareous silty clay; very granu-
lar; friable,

15 to 22 inches, grayish-brown highly calcareous silty clay; very granular;
friable and moderately permeable.

22 to 30 inches, pale-brown highly calcareous silty clay; friable; permeable.

30 to 50 inches +, substratum of slightly weathered chalky marl or soft
chalk,

VARIATIONS: In the areas underlain by chalky marl or chalk, which are
typical and most extensive, the surface soil ranges from dark grayish
brown to grayish brown and from 10 to 18 inches in depth, the depth
depending mainly on the degree of erosion.

In the more western areas of this soil, which have developed in n
yellow friable highly calcareous clay (Eagle Ford) that underlies the
chalk, the surface soil is yellowish-brown crumbly but sticky clay and
the subsoil is light yellowish-brown granular permeable silty clay.
This variation comprises all areas mapped as Austin silty clay, 1 to 4
percent slopes, west of the Whiterock escarpment, and all of those in the
belt of Eddy soils that passes north-south through the middle of the
county. In both areas the depth to relatively unweathered material
ranges from 18 to 42 inches.

Location: In the Blackland Prairie mainly south of Waco between the
Missouri-Kansas-Texas Railroad and the Brazos River and near
Moody ; smaller areas near West and Mart.

Relief and Drainage: Gently sloping upland; runoff is medium to
rapid, internal drainage is medium.

Erosion: Moderately to slightly susceptible; slight to moderate
erosion (the darkened surface layer appreciably thinned, but the
inherent productivity decreased less than 20 percent) ; gullies and
rills are absent or few.
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Parent Material: Chalky marl and soft chalk (Austin formation) or
yellowish friable highly calcareous clay (Eagle Ford formation).

Native Vegetation: Tall prairie grasses.

Utilization: Mainly cotton and corn but considerable acreages of
sorghums and oats; more suitable for vegetables and fruit trees
than the ITouston Black clays.

Land Class and Agronomic Group: First class; group 5.

Austin silty clay, 4 to 8 percent slopes (Ax).—This sloping soil
is more susceptible to erosion and less suited to intertilled crops than
Austin silty clay, 1 to 4 percent slopes. The surface soil generally is
thinner, less dark, and more eroded. Yields vary considerably with
management and severity of erosion. When this soil was first placed
in cultivation the yields generally were 200 to 300 pounds of lint
cotton, 20 to 40 bushels of corn, and 30 to 50 bushels of oats. The
original level of productivity probably can be regained with proper
management.

Representative profile: Similar to that of Austin silty clay, 1 to 4
percent slopes.

VARIATIONS: Same as in Austin silty clay, 1 to 4 percent slopes. The
variation having surface soil of yellowish-brown sticky clay, compris-
ing all areas mapped as Austin silty clay, 4 to 8 percent slopes, in the
western half of the county, has a total area of 5,600 acres.

Location: Comprises nearly all the moderately sloping areas asso-
ciated with Austin silty clay, 1 to 4 percent slopes; the largest areas
are along drainageways south of Waco.

Relicf and Drainage: Moderately sloping upland, the slopes mostly
300 to 500 feet long and sufficiently uniform that contour cultivation
is practicable; runoff is rapid, internal drainage is medium.

Erosion: Very susceptible; in the areas that have been cultivated
(about 9,600 acres or 86 percent of the area) erosion has so thinned
the darkened surface layer that it now averages about half as thick
as in undisturbed praivie.  Numerous rills and some deep gullies
occur; prevailing yields are much lower than before erosion, but
productivity probably could be almost fully restored by good soil
management.

Parent Material: Chalky marl and soft chalk (Austin formation) or
yellowish friable marly clay (IZagle Ford formation).

Native Vegetation: Medium-height prairie grasses.

Utilization: Cotton, oats, corn, sorghums for grain and forage, and
some sudangrass for cultivated pasture.

Land Class and Agronomic Group: Third class; group 11.

Austin silty clay, 8 to 15 percent slopes (Av).—This soil com-
prises hilly areas occupied by very crumbly brown or grayish-brown
silty clay or clay underlain by yellow friable marl. It is distinguished
from smoother phases of Austin silty clay by the hilly topography.
Tts proper use is for permanent grassland.

Representative profile (a native pasture 4 miles northeast of
Moody) :

0 to 8 inches, brown calcareous silty clay or clay ; very granular.

8 to 15 inches, yellowish-brown calareous silty clay or clay; very granular;
permeable.
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15 to 60 inches -, parent material of pale-yellow, friahle, permeable marl,
a part of the Eagle Ford formation.

VARIATIONS: Areas with rock-outcrop symbols indicated on map have
narrow outcrops of flaggy limestone, fragments of which are scattered
over adjacent places.

Location: The areas are few and restricted to one locality 4 miles
northeast of Moody and another 2 miles north of Tokio.

Relief and Drainage: Hilly; runoft is very rapid; internal drainage
is medium.

Erosion: Too susceptible to erosion to be suitable as cropland.

Parent Material: Yellow friable marl or highly calcareous clay.

Native Vegetation: Medium-height prairie grasses.

Utilization: Mainly pasture, some cropland.

Land Class and Agronomic d’roup ; Nonarable; group 21.

Austin silty clay, shallow variant, 1 to 4 percent slopes (Ac).—
This is a very crumbly grayish-brown soil, 7 to 18 inches deep over
chalk, that developed in smooth well-drained areas of Blackland
Prairie. It is suitable for crops but is only moderately productive.
Small grains, however, do well and produce yields almost equal to those
obtained on deeper soils. Since the soil is shallow, it cannot store
large quantities of soil moisture, and summer crops are therefore more
susceptible to drought than on deeper soils.

Representative profile (10 miles southwest of Waco) :

0 to 10 inches, dark grayish-brown calcareous silty clay; very crumbly and
granular,

10 to 16 inches, grayish-brown highly calcareous silty clay; friable; very
granular; permeable.

18 to 40 inches +, parent materinl of white chalk that is somewhat weath-
ered and contains seams of earth to a depth of about 30 inches.

VARIATIONS: The depth to chalk ranges from 7 to 18 inches but is more
than 12 inches in a very large proportion of the area ; color of the surface
soil ranges from grayish brown to very dark grayish brown.

Location: Principal soil in a belt extending southward from Waco
immediately west of the Missouri-Kansas-Texas Railroad; other
areas are west of IElin Mott and near West. The principal associated
soil on the more nearly level, more slowly drained areas is Houston
Black clay, moderately deep variant, 1 to 4 percent slopes; those on
more strongly sloping areas are Austin silty clay, shallow variant,
4 to 8 percent slopes, and phases of Eddy gravelly clay loam.

Relief and drainage: Gently sloping upland ; both runoff and internal
drainage are medium.

Erosion: Moderately to slightly susceptible ; 10,200 acres, or 74 percent
of the area, has moderate erosion (the surface soil appreciably
thinned) ; 3,600 acres, or 26 percent, has little or no erosion.

Parent Material: Chalk.

Native Vegetation: Medium-height prairie grasses.

Utilization: Mainly oats and wheat; moderate acreages of cotton,
grain sorghums, and corn; some pasture.

Land Class and Agronomic Group: Third class; group 12.

Austin silty clay, shallow variant, 4 to 8 percent slopes (An).—
This soil is similar to Austin silty clay, shallow variant, 1 to 4 percent
slgﬁes, except for more sloping relief. Being moderately sloping, it
will erode rapidly when cropped unless carefully managed. It is
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poorly suited to most crops except small grains.
Representative profile (374 miles southeast of Moody) :

0 to 10 inches, dark grayish-brown or grayish-brown calcareous silty clay;
very granular; crumbly.

10 to 15 inches, grayish-brown to pale-brown calcareous silty clay; very
granular; friable; permeable.

15 to 30 inches, parent material of partly weathered chalk, with brownish
earth in crevices.

30 to 60 inches -}, parent rock of solid chalk.

VARIATIONS: The depth to chalk ranges from 7 to 18 inches; the thickness

of the darker surface soil layer varies from about 6 to 15 inches.

Location and Extent: Numerous small areas on moderate slopes within
those parts of the Blackland Prairie that are underlain by chalk,
asnear Eddy, Lorena, and Hewitt.

Relief and Drainage : Moderately sloping upland; runoft is rapid, and
internal drainage is medium.

Erosion: Very susceptible; areas that have been cropland at one time
or another, about 2,700 acres or 73 percent of the total, are much
eroded, the dark surface layer averaging about one-half as thick
asin areas of native grassland.

Parent Material: Chalk. . o

Native Vegetation: Medium-height prairie grasses.

Utilization: The principal field crop is oats, but cotton, corn, sor-
ghums, and wheat are grown to a considerable extent; pasture.

Land Class and Agronomic Group: Fourth class, group 16.

Austin-Eddy gravelly clay loams, 1 to 4 percent slopes (AE).—
This complex comprises intermingled areas of dark grayish-brown and
light brownish-gray gravelly soils very shallow over chalk. These
areas are very gentle knolls surrounded for the most part by Austin
silty clay, shallow variant, 1 to 4 percent slopes. The depth to chalk
ranges from about 4 to 8§ inches; the gravel in the soils consists of
chalk fragments. The dark grayish-brown to grayish-brown Austin
gravelly clay loam is dominant and makes up two-thirds to four-fifths
of most areas of the complex. Intermingled with it, however, are
small patches of grayer and lighter colored Eddy gravelly clay loam.
As a whole, the complex is hardly suited for crops and is used for

asture. Small areas can be included in fields along with deeper soils.
Small grains do better than other field crops.

Representative profile of Austin gravelly clay loam (4 miles south-

west of Waco) :

0 to 4 inches, grayish-brown calcareous silty clay or clay loam containing
numerous fragiments of chalk; mealy and very granular.

4 to 24 inches, parent material of slightly weathered chalk with some
brown soil in crevices.

24 to 40 inches -, parent rock of solid chalk.

VARIATIONS : Cultivated arens appear lighter in color because of the many
pieces of white chalk.

Location: Many, mostly small, areas associated with shallow Austin
soils west of the Missouri-IXansas-Texas Railroad between Waco and
Eddy.

Relief and Drainage: Gently sloping upland; both runoft and internal
drainage are medium.
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E'rosion: Slight to moderate in cultivated areas. No erosion can be
tolerated in these soils very shallow over chalk.

Parent Material: Chalk,

Native Vegetation: Praivie grasses, and small live oak trees in some
places.

Utilization: The principal crop is oats; cotton and sorghums are the
other usual crops; corn is not grown unless absolutely necessary;
native pasture.

Land Class and Agronomic Group: Fourth Class; group 16.

AXTELL SERIES

The Axtell series consists of acid light-colored soils. They were de-
veloped under oak forest in slowly drained areas on erosional upland
consisting of dissected old high stream terraces. The Axtell soils
somewhat resemble the Leaf soils of more eastern areas in Texas, but
the surface soils are grayer and the subsoils are darker, more com-
pact, and of distinctly claypan character.

Axtell fine sandy loam, 0 to 2 percent slopes (Axr).—This soil is

a grayish-brown to light brownish-gray soil 6 to 12 inches deep over

tough intractable sandy clay. It is the principal soil of the sandy

timbered uplands and is commonly known as post oak land (pl. 1, 4).

The soil is acid except in the surface layer. Itislow in organic matter,

comparatively infertile, and droughty. Low crop yields prevail in

most fields, and high yields are seldom or never obtained. ~Although
the fertility can be increased greatly by good soil management, the soil
probably cannot be made highly productive because it has a claypan.

Representative profile (a forested area 1 mile south of Harrison) :

0 to 5 inches, grayish-brown fine sandy loam ; neutral.

5 to 10 inches, light brownish-gray fine sandy loam ; strongly acid.

10 to 20 inches, mottled reddish-brown, gray, and yellow compact heavy
sandy clay; strongly acid ; very slowly permeable.

20 to 35 inches, light yellowish-brown sandy clay mottled with red ; compact;
moderately acid.

35 to 55 inches, mottled light olive-gray and yellow noncalcareous compact
sandy clay.

55 to 70 inches 4, mottled light olive-gray and pale-yellow, caleareous, com-
pact sandy clay.

VARIATIONS: The depth of the sandy layers over the claypan subsoil ranges
from 4 to 12 inches. In cultivated areas the surface soil is light brownish
gray and becomes very hard on drying. In places transitional te
prairies the grayish-brown surface layer is thicker and the lighter
colored subsurface layer becomes very thin or locally wanting. Some
places (shown on the soil map by gravel symbols) have much fine gravel
in the surface soil.

Location: Is the most extensive soil of the sandy timbered uplands and
old terraces; many large and small areas, concentrated mainly near
Ross, Tokio, Elm Mott, and Harrison.

Relief and Drainage: Gently sloping to nearly level high alluvial ter-
races; runoff is slow to medium, and internal drainage is very slow.
E'rosion: Slightly to moderately susceptible; much erosion” has oc-
curred on relatively low gradients; slight to moderate erosion pre-
vails in cultivated areas, but local spots, less than 2 acres in size,

have lost nearly all of the original sandy surface soil.

Parent Material: More or less calcareous compact sandy clays that
are old alluvium.
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Native vegetation: Scrub forest of oak with local grassy glades.

Utilization: Principally for cotton, corn, and sorghums; cowpeas,
sudangrass, and a few small peach orchards occupy small acreages;
pasture.

Land Class and Agronomic Group: Fourth class; group 15.

Axtell very fine sandy loam, 0 to 1 percent slopes (An).—This
is a grayish-brown acid soil with a claypan subsoil of mottled reddish-
brown, gray, and yellow tough clay. The soil occurs on slowly drained
timbered flats. It is droughty, rather difficult to work, and rela-
tively infertile. Some areas are farmed but produce low yields.

Representative profile (a forested area 2 miles southwest of Axtell) :

0 to 8 inches, grayish-brown very fine sandy loam ; slightly acid; dries to form
hard clods.

3 to 6 inches, light-gray very fine sandy.loam ; moderately acid; rests sharply
on underlying subsoil.

6 to 15 inches, mottled reddish-brown, gray, and yellow tough heavy sandy
clay ; strongly acid; a claypan.

15 to 40 inches, light-olive noncalcareous compact sandy clay containing

much very flne sand; not quite so compact as above horizon.

40 to 55 inches, light-olive and yellow noncalcareous compact sandy clay.

55 to 70 inches +, light olive-gray and vyellow calcareous compact sandy
clay; contains scattered concretions of calcium carbonate.

VARIATIONS: In cultivated areas the entire sandy layer above the heavy
clay is light brownish gray ; minor variations are in color and degree of
mottling of the subsoil ; the depth of surface soil over subsoil ranges from
4 to 8 inches.

Location: Near Axtell and along the north side of Trading House

Creek. )

Relief and Drainage: Nearly level areas on high dissected alluvial
plains or terraces; both runoff and internal drainage are very slow.

Erosion: Mostly little or none; moderate erosion on gently sloping
margins of areas.

Parent Material: Slightly calcareous sandy clays of alluvial origin.

Native Vegetation: Scrub forest of post oak and blackjack oak.

Utilization: Principally cotton, corn, and sorghums; pasture.

Land Class and Agronomic Group: Fourth class; group 15.

BASTROP SERIES

The Bastrop series comprises fertile moderately sandy soils. They
occupy well-drained areas on low terraces along the %razos River.
They are underlain by old river sediments of calcareous sands and
reddish silts.

The Bastrop soils are fertile, easily worked, and suited to a wide
variety of crops. Except for a few sloping areas on terrace escarp-
ments, nearly all of the soils are in cultivation.

Bastrop fine sandy loam, 0 to 1 percent slopes (Ba).—This is a
fertile, easily worked, well-drained soil that occurs on low benches
adjacent to the Brazos River flood plain. It is particularly favored
by farmers for orchard and truck crops but is also well suited to field
crops.

Representative profile (3 miles north of Waco) :

0 to 10 Inches, grayish-brown mellow fine sandy loam; about neutral.
10 to 13 inches, reddish-brown fine sandy loam; about neutral.



Soil Survey of McLennan County, Tex. PLATE 1

A, Improved dairy pasture on Axtell fine sandy loam, 0 to 2 percent slopes.
B, Hegari on Crawford clay.
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il e Y 3 L~
Double-dwarf milo on Denton clay,



Soil Survey of MclLennan County, Tex. PLATE 3

Ay Profile of Dentan elay: 0 to 12 inches, dark-hrown granular caleareous clay;
12 to 30 inches, brown ealcareous moderately granular clay; 30 to 36 inches,
partly weathered limestone : 26 to 48 inches, limestone.

B, Trofile of Denton clay, slutllow variant. ‘The depth to limestone is about 12
inches.



Sail Survey of Mclennan County, Tex. PLATE 4

Profile of Irving clay lonm. Note the slightly less dark upper 6 inches, which is
the ¢lay lonmn surface soll; the blocky breakage of the material beneath, which
is compact and very slowly permeable; and the depth of dark-colored soil,
which continues below the 44 feet shown in the plcture.
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13 to 40 inches, yellowish-red to red noncalcareous sandy clay loam; friable
and freely permeable; about neutral.
40 to 90 inches, reddish-yellow noncalcareous loam or sandy clay loam.
90 to 120 inches -, reddish-yellow calcareous loam.
VARIATIONS: The depth of the sandy surface layers ranges from 12 to 18
inches.
Location: Adjacent to the Brazos River flood plain; associated with
soils of the Vanoss and Brewer series. .
Relief and Drainage: Nearly level terraces of the Brazos River; run-
oft is very slow and internal drainage is medium.
E'rosion: Characteristically none or slight, though small areas along
the terrace margins have moderate sheet erosion.
Parent Material: Calcareous sandy sediments of the Brazos River.
Native Vegetation: Dense hardwood forest.
Utilization: Cotton, corn, peanuts, vegetables, and fruits; pasture.
Land Class and Agronomic Group: First class; group 6.

Bastrop fine sandy loam, 4 to 8 percent slopes (Br).—Except for
steeper slopes and greater susceptibility to erosion when cropped, this
soil is similar to Bastrop fine sandy loam, 0 to 1 percent slopes. It
comprises slopin%]areas on the escarpments that lead down from low
river terraces to the Brazos River flood plain. It is suitable for croXZ
but requires careful management to prevent erosion if cultivated.
this so1l is generally the least suitable cropland on the farms where it
occurs, most of it is best used for permanent pasture. This is a Fourth-
class soil and is included in agronomic group 19.

Bastrop very fine sandy loam, 0 to 1 percent slopes (Bc).—This
soil is very much like Bastrop fine sandy loam, 0 to 1 percent slopes,
but differs in the texture of the surface soil. Itis fertile, well drained,
easily worked, and productive of a wide variety of crops.

Representative profile (3 miles west of Gholson School) :

0 to 10 inches, brown mellow very fine sandy loam; about neutral.

10 to 15 inches, reddish-brown friable loam ; about neutral.

15 to 36 inches, reddish-brown friable clay loam; about neutral; freely
permeable.

36 to 72 inches, yellowish-red noncaleareous friable silt loam.

72 to 120 inches 4, reddish-yellow calcareous friable silt loam.
VARIATIONS : None significant.

Location: On low river terraces adjacent to the Brazos flood plain.

Relief and Drainage: Nearly level; runoff is very slow and internal
drainage is medium.

Erosion: Only slightly susceptible; 2,000 acres, or 87 percent, has no
appreciable erosion ; the remaining 300 acres, or 13 percent, is mod-
erately eroded, but productivity %ms not been lowered more than
about 20 percent.

Paﬁ{mt Material: Old sediments of calcareous silts from the Brazos

iver.

Native Vegetation: Probably forest, possibly partly prairie.

Utilization: Mainly cotton, corn, sorghums, and vegetables.

Land Class and Agronomic Group: First class; group 6.

BELL SERIES

The Bell series comprises black to dark-gray crumbly clays that
accur on upland flats or old stream terraces. In the characteristic
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types, the soil material is calcareous to the surface. The normal relief
is nearly level. The Bell soils are underlain by old alluvium of highly
caleareous clay that contains seams of gravel in some places. The
soils are deep, fertile, largely in cultivation, and highly regarded by
farmers.

Bell clay, 0 to 1 percent slopes (Be).—Bell clay is deep crumbly
blackland on stream terraces. In many characteristics it 1s like the
types of Houston Black clay, but it is darker to greater depth and is
of different origin.

Representative profile (11 miles south of Waco) :

0 to 18 inches, black or dark-gray, calciireous, heavy but crumbly clay; very
sticky when wet; granular; indistinct boundary with the underlying

layer.
18 to 55 inches, very dark-gray calcareous heavy clay, somewhat more com-

pact and less crumbly than surface layer.
55 to 70 inches, dark-gray calcareous plastic clay with scattered concretions

of calcium carbonate.
70 to 95 inches, gray and light-yellow calcareous heavy clay with scattered

concretions of calcium carbonate.
95 to 120 inches +, light-gray and pale-yellow calcareous clay.

Location: Broad areas on terraces along nearly all the larger streams;
large areas near Speegleville and on the west side of the Brazos River
southwards from Waco.

Relief and Drainage: Level; both runoff and internal drainage are
very slow.

Frosion: Notsusceptible.

Parent Material: Alluvial sediments of calcareousclays.

Native Vegetation: Mostly grass; scattered elm and other trees in
places.

Utilization: Cultivated land is used mainly for cotton farming; cot-
ton, corn, and sorghums are the common field crops; some pasture.

Land Class and Agronomic Group: First class; group 4.

Bell clay, 1 to 4 percent slopes (Bp).—This soil is on gently slop-
ing areas and has essentially the sume profile as Bell clay, 0 to 1 per-

cent slopes. )
Representative profile (11 miles south of Waco) :

0 to 18 inches, black calcareous heavy clay; very plastic and sticky when

wet ; crumbly and granular.
18 to 33 inches, very dark-gray caleareous heavy clay; somewhat more com-

pact and less crumbly than above layer.
33 to 48 inches, dark-gray calcareous heavy clay; contains a few concretions
of calcium carbonate.
48 to 80 inches, light-yellow and gray cnlcareous slowly permeable clay.
80 to 150 inches 4, yellow and light-gray moderately permeable calcareous
clay.
VARIATIONS: In local areas the surface soil is very dark brown.
Location: Associated with other Bell clays; larger areas ave distant
from outerops of chalk or limestone.
Relief and Drainage: Gently sloping margins of alluvial terraces;
runoft is medium, and internal drainage is very slow.
Erosion: Slightly to moderately susceptible; cultivated areas show
slight to moderate erosion; potential productivity reduced no more

than 20 percent.
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Parent Material: Alluvial sediments of calcareous clays.

Native Vegetation: Mostly grasses; scattered trees in local areas.

Utilization: Mainly cotton farming; cotton, corn, and sorghums are
the principal crops; some pasture.

Land Class and Agronomic Group: First class; group 3.

Bell clay, noncalcareous variant, 0 to 1 percent slopes (Br).—
This soil is like Bell clay, 0 to 1 percent slopes, except that the upper
soil layers are noncalcareous. The workability, fertility, relief, drain-
age, crop yields, and suitability for use are the same for the two soils.
All of this noncalcareous variant is in cultivation. The soil material is
about neutral in reaction to depths of 20 to 85 inches; below this it is
highly calcareous. The largest area lies just north of Leroy; other
areas occur 3 to 6 miles north of Waco. This First-class soil is in
agronomic group 4.

BRACKETT SERIES

The Brackett series comprises light brownish-gray very shallow
soils (Lithosols) on limestone or interbedded limestone and chalky
marl in the Grand Prairie. Brackett soils are unsuitable for crops
and very poor for pasture because they have a very thin soil layer
and numerous outcrops and ledges of limestone and marl. The vege-
tation is a sparse to moderate cover of small trees and shrubs and
some grasses. The Brackett soils are closely associated with the Tar-
rant, which are darker and much better grassland, and with the Den-
ton, Crawford, and San Saba, which are deeper and darker and are
arable. The Brackett series, not extensive in this county, is repre-
sented by two units: Rough stony land, Brackett soil material ; and, as
vart of a complex, Tarrant-Brackett stony clays, 8 to 20 percent slopes.

oth of these units are described elsewhere in this report.

BRAZOS SERIES

The Brazos series consists of brown to light reddish-brown sandy
alluvial soils along the Brazos River. Brazos soils occur on high bot-
toms that are seldom if ever flooded and are distinguished from the
associated Asa soils by their very sandy subsoil. They differ from
the closely related Yahola soils of the more frequently flooded lower
bottoms 1 having somewhat darkened, usually noncalcareous, sur-
face layers and somewhat coarser subsoils.

Brazos loamy very fine sand, 0 to 1 percent slopes (Bc).—This
sandy soil occupies high areas along the Brazos River flood plain.
Representative profile (7 miles north of Waco) :

0 to 15 inches, brown or light reddish-brown loamy very fine sand; neutral
to calcareous.

15 to 50 inches +, light-brown or light reddish-brown calcareous loamy very
fine sand or light very fine sandy loam; stratified with thin seams of
fine sand.

VARIATIONS: The areas mapped include a few low ridges on which the
surface soil is fine sand or fine sandy loam.
Location: Higher parts of the Brazos River flood plain 7 miles north
of Waco and 4 miles southeast of Waco.

Relief and Drainage: Undulating ; runoff is slow to medium, internal
drainage is rapid.
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Erosion: Not susceptible to water erosion; slight wind erosion in
places. ) '

Parent Material: Relatively recent sandy sediments of the Brazos
River.

Native Vegetation: Forest.

Utilization : Principally corn and cotton; pasture.

Land Class and Agronomic Group: Fourth class; group 18.

Brazos silt loam, 0 to 1 percent slopes (Br).—This is a brown
soil with a very sandy subsoil. It occupies higher areas in the Brazos
River bottoms. The soil is moderately fertile and easily worked, but
the sandy subsoil lowers the water-holding capacity and limits yields
of crops.

Representative profile (7 miles north of Waco) :

0 to 12 inches, brown to reddish-brown noncalcareous silt loam; very fri-

ahle and weakly granular.
12 to 20 inches, reddish-brown calcareous silt loam; very friable and per-

meable.
20 to 50 inches 4, light reddish-brown calcareous loamy very fine sand

stratified with fine sandy loam.
VARIATIONS : Depth to very sandy material ranges from 10 to 30 inches.
Location and Extent: A few areas 7 miles north and 4 miles southeast
of Waco.
Relief and Drainage: Undulating high flood plain; surface drainage
is slow to mediumj internal drainage is rapid.
Erosion: Not susceptible.
Parent Material: Recent sediments of the Brazos River.
Native Vegetation: Forest.
Utilization: Mainly corn and cotton.
Land Class and Agronomic Group: Second class; group 10.

BREWER SERIES

In McLennan County this series is represented by only one type,
Brewer clay loam, 0 to 1 percent slopes, which is associated with Vanoss
and Bastrop soils. It has developed in slowly drained areas on ter-
races of rivers that drain the prairies and plains of Oklahoma and
Texas. The Brewer soil differs from the Irving soils in being granular,
crumbly, slightly brownish, and in having developed on sediments
that are partly from the Red Plains,

Brewer clay loam, 0 to 1 percent slopes (Bx).—This is a dark
grayish-brown to very dark-gray crumbly noncalcareous clay loam.
The soil is fertile, readily worked, and productive for a wide variety

of crops.
Representative profile (3 miles north of Waco) :

0 to 8 inches, dark grayish-brown noncalcareous friable clay loam; granular;
neutral.

8 to 45 inches, very dark-gray to hlack noncalcareous crumbly clay.

45 to 60 inches, dark grayish-brown caleareous clay.

60 to 85 inches, light brownish-gray calcareous clay, mottled with brownish
yellow and containing some sand.

85 to 110 inches -}, stratified reddish-brown and yellow calcareous silty clay
and sand.

VARIATIONS: Tn poorly drained places the surface soil is dark gray.

Location and Ewntent: Occurs on low terraces of the Brazos River; the
principal areas are 3 miles north of Waco and 3 miles east of Waco.
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Relief and Drainage: Mainly level; a few areas with gradients of
more than 1 percent; runoft very slow to none; internal drainage is
slow.

Erosion: Not susceptible. )

Parent Material: Calcareous clayey alluvium of the Brazos River.

Native Vegetation: Mostly grass; some scattered mesquite trees.

Utilization : Principally cotton, corn, and sorghums; some pasture.

Land Class and Agronomic Grroup: First class; group 5.

BROKEN LAND, CATALPA SOIL MATERIAL

Broken land, Catalpa soil material (Br) consists of broken areas in
first bottoms. It occupies the streambanks and side gullies. Most
of the areas are along the several forks and tributaries of the Bosque
River. These areas are from 100 to 300 feet wide. The soil material
is recent alluvium and in most places is grayish-brown calcareous
soil material similar to that which comprises the Catalpa soils. Un-
cleared areas support a dense vegetation of trees and grass.

This land type 1s valuable for pasture, pecan groves, and farm wood-
lots, but it is very poorly suited to crops. Most of it is used for §asture;
some is in woodland; and a small percentage is cultivated. It is
classed as nonarable and is in agronomic group 22.

BURLESON SERIES

This series consists of deep, dark-gray to gray, noncalcareous, poorly
granulated and crusty, very slowly permeable clayey soils. It occupies
level to gently sloping areas on undissected stream terraces and on ero-
sional upland. The parent materials are marine and alluvial mont-
morillonitic clays that generally contain somewhat less calcium car-
bonate and more silt and sand than the parent materials of the more
granular and naturally crumbly Bell and Houston Black series. Bur-
leson, & new series established to include the soils formerly classed as
Irving clay and Wilson clay, differs from the Irving and Wilson
series as they are now defined. It differs in having a profile uniformly
clayey in all horizons, including the surface soil. During rains the
immediate surface of the Burleson soils, which are sometimes called
rawhide land, slakes and seals over and permits very slow infiltration.
When the soil dries without tillage, a hard crust that prevents emer-
gence of seedlings is formed. Though more intractable and somewhat
more droughty than the Houston Black clays, the Burleson soils are
moderately productive and clearly suited to crops.

Burleson clay, 0 to 1 percent slopes (Ic).— Thisis a dark-gray
noncalcareous crusty clay that occurs in level areas. The subsoil is
a dark-gray compact clay. The soil is well suited as cropland and is
moderately productive, but somewhat difficult to work because of its
very slow surface drainage and the crustiness of the surface soil,
which interferes with emergence of seedlings.

Representative profile:

0 to 40 inches, dark-gray noncalcareous clay; neutral; moderately crumbly
to 15 inches, tough and compact below.

40 to 75 inches, dark-gray calcareous tough clay; very slowly permeable.

75 to 85 inches 4, light olive-gray calcareous tough clay; very slowly
permeable.

VARIATIONS: Surface sofl ranges from dark gray to very dark gray.
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Location and Extent: Comprises upland areas mostly on high stream
terraces along Tehuacana Creek and other drainageways in the
eastern part of the county.

Relief and Drainage : Level; runofl is very slow or lacking; internal
drainage is very slow.

Erosion: Not susceptible,

Parent Material : Calcareous clays of alluvial origin.

Native Vegetation: Mainly grass.

Utilization: Principally cotton, corn, grain sorghums, and pasture,

Land Class and Agronomic Group: Second class; group 8.

Burleson clay, 1 to 3 percent slopes (In).—This soil differs from
Burleson clay, 0 to 1 percent slopes, in occupying gently sloping areas
where runoft is medium and some erosion occurs under improper
farming. It occurs on the margins of high stream terraces occupied
mainly by Burleson clay, 0 to 1 percent slopes. It has essentially the
same productivity, crop adaptations, and utilization as the associated
soil. Approximately 1,200 acres, or 86 percent, is in cultivation, and
200 acres, or 14 percent, is in pasture. A typical body is just south of
Leroy. This Second-class soil is in agronomic group 1.

Burleson-Houston clays, 1 to 3 percent slopes (Wbp).—This
gently sloping complex is a mixture of unequal proportions of two
different soils: Burleson clay, and Houston clay. The pattern of
distribution is related to the z‘hog-wallow” relief of the prairie be-
fore plowing; the Burleson clay occupies the places that were de-

ressions; the Houston, those that were microridges. Most of the
individual soil areas are less than 30 feet wide. The surface soils of
the two have been mixed by tillage operations, and the variation in
soil character is less conspicuous in cultivated fields than in virgin
areas. So far as observed or reported by farmers, crop growth is
about the same on the two intermingled soils, except that cotton root
rot is much more severe on the Houston.

This complex, generally called blackland, produces good crops of
cotton and corn and is farmed in the same manner as the Houston
Black clays. It is regarded by farmers as very good land, slightly
inferior to the Houston Black clays.

Representative profiles:

Burleson clay, 1 to 3 percent slopes:
Same as for profile of Burlson clay, 0 to 1 percent slopes, as described
under that soil type in this report.

Houston clay, 1 to 3 percent slopes:
See profile described for Houston clay, 1 to 4 percent slopes, in this
report.

VARIATIONS : The proportions of Burleson clay, 1 to 3 percent slopes, and
Houston clay, 1 to 3 percent slopes, vary from about 80 percent and
20 percent, respectively, in the more nearly level areas to about half and
half in the more sloping areas. In most cultivated areas admixture by
tillage operations has made the plow layer everywhere calcareous.

Location: Broad areas of upland, mainly in the eastern %art of the
county ; transitional betwecen sections largely of Houston Black clays
and other scctions largely of Wilson clay loams. Associated level
areas are Burleson clay, 0 to 1 percent slopes ; associated more sloping
areas are of Houston clay, 4 to 8 percent slopes.
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Relief and Drainage: Very gently sloping upland; convex surfaces;
runoff is slow to medium and internal drainage is very slow.

Erosion: Slightly to moderately susceptible; erosion that has occurred
is mostly slight, but is moderate in about one-fourth of the area;
erosion isnowhere severe. .

Parent Material : Calcareous compact clays of marine origin.

Native Vegetation: Tall grasses. .

Utilization: Cultivated Tand used largely for cotton farming; crops
grown, in the order of their acreage, are cotton, corn, sorghums, and
oats; pasture.

Land Class and Agronomic Group: First-class; group 3.

CATALPA SERIES

The Catalpa series consists of grayish-brown to dark grayish-brown
calcareous alluvial soils made up of little-altered recent stream sedi-
ments (pl. 5). They are soils of the present flood plains in western
and central parts of the county where the sediments are from areas
underlain by limestone or chalk. They differ from the Trinity soil,
the other principal servies of alluvial soils washed from the grasslands,
in being less dark and in having freer internal drainage. The Catalpa
soils are very productive. Except for small areas that are flooded
frequently, they are very largely in cultivation and are highly valued
as cropland.

Catalpa clay, 0 to 1 percent slopes, occasionally flooded (Ca).—
This soil is a limy and crumbly clay several feet deep. It occurs on
high bottoms along the North Bosque and other streams that drain
the Grand Prairie and is the most extensive member of the series in
McLennan County. On these high bottoms floods are infrequent and
recede quickly.

Representative profile (2 miles north of Waco) :

0 to 30 inches, dark grayish-brown highly calcareous silty clay or clay;
granular and crumbly.

30 to 60 inches +, grayish-brown highly calcareous silty clay or light clay;
moderately permeable and friable.

Location: High bottoms mostly along the North Bosque River and its
tributaries.

Belief and Drainage: Level to gently undulating; runoff is slow and
internal drainage is medium; overall drainage 1s good ; on the aver-
age, floods occur about once in 2 years.

Erosion: Not susceptible to erosion.

Parent Material: Recent stream sediments along the Grand Prairie.

Native Vegetation: Hardwood forest including much pecan.

Utilization: Cultivated areas used principally ?or cotton, corn, alfalfa,
and sorghums; pasture.

Land Class and Agronomic Group: First-class; group 2.

Catalpa clay, 1 to 4 percent slopes (Cr).—This soil is a dark
grayish-brown calcareous crumbly clay several feet deep. It consists
of Toot slopes or alluvial fans along the edges of the flood plains of
most streams in the eastern part of the county. The soil areas lie
above the usual overflow limit of the nearby major stream, but hill-
side waters from adjoining slopes flow over them. The soil material
was washed from higher areas of Houston clays and associated soils.
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The areas are gently sloping. Gradients are mostly 1 to 2 percent,
but reach 4 percent next to the valley slopes. Most tracts are too nar-
row to make up entire fields and lie between areas of Trinity clay and
Houston clay.

This soil is well suited as cropland and commonly is the most pro-
ductive land on the farm where 1t occurs. Approximately 2,800 acres,
or 87 percent, is cultivated. The remaining 400 acres, or 13 percent, is
pasture of high carrying capacity. Cotton, corn, and sorghums are
the principal crops. A small acreage of alfalfa is grown and produces
well. This is a First-class soil and is in agronomic group 2.

Catalpa clay, 0 to 1 percent slopes, frequently flooded (Cc).—
"This fine-textured soil is on bottom lands along streams other than the
Brazos River. The soil is a limy, crumbly, dark grayish-brown clay
several feet deep. It is high in fertility, but crop production is some-
what difficult or hazardous because of the frequent floods. Many
areas are successfully used as cropland ; other large areas are in highly
productive pasture.

Representative profile:

0 to 30 inches, dark grayish-brown highly calcareous silty clay or clay;
granular and very crumbly.

30 to 60 inches -+, dark grayish-brown highly calcareous silty clay or clay;
slightly less dark than layer above; moderately permeable.

VARIATIONS: The areas on the flood plain of Aquilln Creek and most
other areas east of the Brazos River are of olive-brown heavy clay and
have very slow internal drainage.

Location: Flood plains of small and large streams, mostly in the more
western parts of the county.

Relicf and Drainage: Level or nearly level ; runoff is slow; internal
drainage is medium in most places but very slow in the areas along
Aquilla Creek and along other streams east of the Brazos River;
several floods occur nearly every year.

Erosion: Not susceptible.

Parent Material: Stream sediments washed from fine-textured soils
of the prairies.

Native Vegetation: Hardwood forest, including many pecan trees.

Utilization: Cotton and corn; pasture.

Land Class and Agronomic (froup: Third-class; group 14.

Catalpa clay loam, 0 to 1 percent slopes, occasionally flooded
(Cp).—This soil covers areas of caleareous moderately heavy bottom
land. It occurs along streams in the Grand Prairie. The principal
areas are in the flood plain of the North Bosque River in the north-
western part of the county. The soil is dark grayish-brown calcareous
granular clay loam to a depth of about 30 inches. Below this is similar
material of slightly lighter color. This soil is fertile, easily worked,
adequately drained, and well suited as cropland.

Practically all areas are suitable for cultivation, but only about 900
acres, or 56 percent, is in cultivation. Cotton, corn, and sorghums are
the principal crops but some alfalfa is also grown. This is a First-class
soil and isin agronomic group 1.

Catalpa clay loam, 1 to 4 percent slopes (Ce).—This is a dark
grayish-brown calcareous clay loam several feet deep. It occurs in the
castern parts of the county where the uplands are mostly clay loams
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or sandy loams. It consists of local alluvium washed from adjoining
slopes and dropped along the borders of flood plains as coalescing al-
luvial fans. The areas are gently sloping; prevailing gradients are
1 or 2 percent, but approach 4 percent along the upper sides. The soil
lies mainly above the usual limit of floodwaters from nearby streams,
but receives hillside waters from adjoining slopes. Some of the larger
areas are along Aquilla Creek and 3 miles west of Riesel. Most tracts
are too narrow to make up entire fields and are farmed along with
adjoining first-bottom areas.

This soil is well suited as cropland, but many small areas remain in
native grass and timber because of their inaccessability or small size.
About 78 percent is in cultivation, and the rest is in pasture. The crops
grown are cotton, corn, and sorghums. Yields are about the same as on
Catalpa clay loam, 0 to 1 percent slopes, occasionally flooded. This is
a First-class soil and is in agronomic group 1.

Catalpa clay loam, 0 to 1 percent slopes, frequently flooded
(Cr).—This soil occurs in nearly level areas of moderately heavy
bottom land. The largest areas are in the eastern part of the county on
the flood plains of streams such as Little Tehuacana and Sandy Creeks,
which drain mixed areas of tight and crumbly soils of the Blackland
Prairie. Small areas occur along some of the streams in the Grand
Prairie. The soil is a highly calcareous dark grayish-brown clay loam
several feet deep. It is very fertile, but cropping is difficult or some-
what hazardous because of the frequent floods. Runoff is slow, and
internal drainage is medium.

More than half the acreage is cultivated and most of the rest is in
pasture. The cultivated land is used for growing cotton, corn, and
sorghums. Yields vary widely with the season; they range from
failure when floods are unusually destructive to very high when the
season favors cultivation. Improved pastures on this soil have a year-
round carrying capacity of about 2 acres to the cow. This is a Third-
class soil and is in agronomic group 14.

Catalpa gravelly clay loam, 0 to 1 percent slopes (Ca).—This
alluvial soil consists of dark grayish-brown calcareous gravelly clay
loam to a depth of several feet. It occursin small areas of first bottoms
within the Grand Prairie, mainly next to the stream channels. Typical
areas are along the South Bosque River near the Santa Fe railroad.
The gravel, which consists of waterworn fragments of limestone rang-
ing up to 4 inches in diameter, makes tillage very difficult, but con-
siderable areas are cultivated.

The cultivated areas are parts of fields that consist largely of better
soils. Yields range from very low in places where beds of gravel
underlie the soil at shallow depth to very high where the soil is deep.
As a whole, the soil is not suiteg as cropland but will produce excellent

pasture. This is classed as a nonarable soil and is in agronomic group
22.
CRAWFORD SERIES

The Crawford series is made up of dark-brown to reddish-brown
noncalcareous clays that developed in areas within the Grand Prairie
on limestone. These clays resemble the Denton soils in some respects
but are finer textured, less crumbly, noncalcareous, somewhat less gray-
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ish, and usually more reddish in the subsoil. The crop adaptations,
management requirements, and fertility are about the same as for the
Denton soils of like depth.

Crawford clay, 1 to 3 percent slopes (Ca).—This is a dark-brown
to reddish-brown, moderately deep, heavy clay. It resembles Denton
clay but is somewhat less crumbly and more reddish and contains no
free lime in the upper soil layers. It is very largely in cultivation and
is well esteemed by farmers (pl. 1, 3).

Representative profile (2 miles west of McGregor) :

0 to 22 inches, dark-brown noncalcareous heavy clay; neutral; moderately
crumbly and granular.
22 to 34 inches, brown calcareous heavy clay; moderately compact and of
cloddy breakage ; very sticky and plastic when wet.
3+t inches +-, hard limestone.
VARIATIONS: The color of surface soil ranges from dark reddish brown
to dark brown, and that of the subsoil below plow depth, from brown to
reddish brown or, in places, red; the depth to limestone varies from 18
to about 40 inches.
Location: Large and small areas in the Grand Prairie; large areas are
near McGregor.
Relief and Drainage: Very gently sloping upland; gradients mostly
less than 2 percent; both runoff and internal drainage are medium.
Erosion: Slightly susceptible; slight erosion prevails in most culti-
vated areas; no severely eroded areas.
Parent Material: Hard limestone.
Native Vegetation: Prairie grasses.
Utilization: Principally cotton, corn, oats, and sorghums; some
pasture.
Land Class and Agronomic Group: First-class; group 5.

Crawford clay, shallow variant, 1 to 3 percent slopes (Cx).—
This soil differs from Crawford clay, 1 to 3 percent slopes, in being less
than 18 inches deep over limestone. It is moderately shallow. Its
productivity of cotton and other summer crops is rather low but it is
well suited to small grains.

Representative profile (3 miles east of McGregor) :

0 to 14 inches, dark-brown noncalcareous heavy clay; neutral; only moder-
ately crumbly and granular.

14 inches 4, hard limestone.

VARIATIONS : Depth of soil over limestone varies between about 10 and 18
inches ; color of soil ranges from dark brown to reddish brown; in some
places a few loose fragments of limestone occur on the surface.

Location and Fatent: Associated with Crawford clay, 1 to 3 percent
slopes, and Denton soils in the Grand Prairie; principal areas in
the general vicinity of McGregor.

Relief and Drainage: Very gently sloping; both runoff and internal
drainage are medium.

Erosion: Mostly slight ; some moderate.

Parent Material: Hard limestone.

Native Vegetation: Prairie grasses.

Utilization: Oats, cotton, grain sorghums, corn, and wheat are the
principal crops, in descending order of acreage; pasture.

Land Class and Agronomic Group: Third-class; group 12.
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CROCKETT SERIES

The Crockett series consists of grayish-brown noncalcareous soils
with mottled reddish-brown and gray compact clay subsoils. The
soils developed on slightly calcareous compact sandy clay parent
materials on undulating to sloping uplands in association with soils of
the Wilson and Riesel series. Crockett soils differ from the closely
related Riesel soils in being less gravelly and generally somewhat
deeper, and from the Wilson in being lighter colored and in havin
mottled subsoils. Crockett soils are of only moderate productivity ang
are crusty and somewhat droughty. Where not too sloping, however,
they are fairly well suited to some early maturing field crops and to
permanent pasture.

Crockett loam, 1 to 3 percent slopes (Csr).—This grayish-brown
loam is the lightest colored of the tight soils developed under grass in
McLennan County. Although somewhat difficult to work, the soil is
suited to crops and is largely in cultivation. It is only moderately
productive.

Representative profile:

0 to 6 inches, grayish-brown noncalcareous loam; very slightly acid; unless
cultivated, becomes very hard on drying.
6 to 15 inches, mottled reddish-brown, gray, and olive-yellow noncalcareous
heavy clay; very compact; very slightly acid.
15 to 35 inches, light olive-gray noncalcareous clay slightly mottled with
olive yellow; very compact and slowly permeable.
35 to 50 Inches -, light-gray slightly calcareous compact sandy clay with
scattered concretions of calcium carbonate.
VARIATIONS: In small included areas the surface soil is silt loam.
Location: Scattered areas next to high stream terraces in eastern parts
of the county where timbered sandy uplands grade to prairies;
some of the larger areas are near Elm Mott and Riesel.
Relief and Drainage: Very gently sloping upland ; runoff is medium;

internal drainage is velgv slow, .
Lrosion: Slightly to moderately susceptible; 62 percent has slight

erosion, 38 percent has moderate eroston (the surface soil appreci-

ably thinned and productivity reduced about 25 percent).
Parent Material : Calcareous heavy sandy clays or slightly sandy marl.
Native Vegetation: Prairie grasses.
Utilization: Principal field crops are cotton, corn, and sorghums;
pasture.
Land Use and Agronomic Group: Second-class; group 7.

Crockett loam, 3 to 8 percent slopes (Cn).—This soil is similar
to Crockett loam, 1 to 3 percent slopes, but it is on more sloping areas
where erosion is rapid under crops unless the soil is carefully managed.
In areas that have been cropped, the surface soil is commonly about 4
inches deep; in native pastures it is from 4 to 7 inches deep. The soil
1s associated with other Crockett soils and is confined to eastern parts
of the county.

This soil has only moderate fertility, difficult tilth, much suscepti-
bility to erosion, and a heavy intractable subsoil. It is therefore better
for permanent pasture than for crops.

any formerly cultivated areas have been retired to pastures con-
sisting mainly of weeds and grasses of low palatability and feeding
value. The native prairie pastures have a moderate sod of grass and
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where properly grazed have a carrying capacity of about 12 acres to the
cow. Thisisa Fourth-class soil in agronomic group 20.

Crockett loam, 8 to 15 percent slopes (Co).—This hilly soil has a
profile like that of Crockett loam, 3 to 8 percent slopes, but all layers
are somewhat thinner. The areas are so sloping that they are very
poorly suited to crops and are best used for permanent pasture, al-
though some are cultivated. They are on narrow slopes in association
with other Crockett loams. Slopes range between 6 and 20 percent
but are mostly between 8 and 15. The native vegetation is a mixture
of prairie grasses and scattered post oaks. Wherever growth is not
inhibited by competition with trees, weeds, or brush, native grasses
thrive and produce nutritious, moderately abundant grazing. This is
a nonarable soil and is in agronomic group 21.

Crockett clay loam, severely eroded, 3 to 8 percent slopes (Cr.).—
This soil is on eroded sloping areas where less than about 3 inches of
the original surface soil remains. The heavy subsoil lies within plow
depth, and tillage has brought up enough clay to give a clay loam
texture to the plowed layer.  All areas are severely eroded, infertile,
and very poorly suited to crops. Many are abandoned fields, either
idle or 1 pasture, that have a thin growth of weeds and some grass.

This soil occurs in scattered areas in eastern parts of the county, such
as the localities of Elm Mott, Riesel, and Axtell. About half of the
soil is in cultivation. Most of the rest is in pasture, part of which has
a fairly thick scrubby post-oak cover. Much of the cultivated land
is cropped only occasionally and is idle about 2 years out of 8. This
soil never was well suited to crops, and improper use destroyed much
of its utility for pasture. The grazing in pastures is sparse and of
poor quality but 1t can be improved if better grasses are established
and weeds are controlled. Bermudagrass and burclover gradually
become established under proper management. This is classed as a
nonarable soil and is in agronomic group 21.

DENTON SERIES

The Denton series consists of dark-brown to dark grayish-brown,
mostly calcareous, very crumbly soils underlain at various depths by
limestone (pl. 3, 4). They are the most extensive soils of the Grand
Prairie and occupy well-drained upland. The soils are typically from
18 to about 40 inches decp over limestone. One member of the series,
less than 18 inches deep over limestone, is designated as a shallow
variant.

Denton clay, 1 to 4 percent slopes ﬁDA) —This is a dark grayish-
brown or dark-brown calcareous crumbly clay underlain by limestone.
Tt is one of the deeper and better soils of the Grand Prairie (pl. 2).
Representative profile (1 mile southeast of McGregor) :
0 to 18 inches, dark grayish-brown calcareous clay; granular and crumbly.
18 to 30 inches, brown caleareous crumbly clay.
80 to 50 inches -, limestone.
VARIATIONS: The depth to limestone ranges from about 18 to 40 inches;
the color of surface soll ranges from dark grayish brown to brown.
Location: The most extensive soil in the nonstony sections of the
Grand Prairie in McLennan County.
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Relief and Drainage: Gently sloping upland; both runoff and in-
ternal drainage are medium.

E'rosion: Slightly to moderately susceptible; 76 percent has no or
slight erosion, and 24 percent has moderate erosion.

Parent Materials: Limestone interbedded in places with marl.

Native Vegetation: Tall prairie grasses.

Utilization: Cotton, corn, grain sorghums, and wheat; pasture.

Land Class and Agronomic Group: First-class; group 5.

Denton clay, shallow variant, 1 to 4 percent slopes (Ds) .—This
is a brown or grayish-brown calcareous very crumbly clay underlain
by limestone at depths ranging from 7 to 18 inches (pl. 8, B). The
soil is generally suited as cropland but is not highly productive of most
crops other than small grains.

Representative profile:

0 to 6 inches, dark-brown calcareous clay; very granular and crumbly.

6 to 14 Inches, brown calcareous clay; very granular and crumbly.

14 to 30 inches 4, limestone,

VARIATIONS: The color of surface soil ranges from dark brown to dark
grayish brown, and in a few places, where the underlying limestone is
somewhat chalky, the color is grayish brown; depth to limestone ranges
from 7 to 18 inches; included are a few swall areas on knolls where
limestone is within plow depth.

Location: One of the principal soils of the Grand Prairie.

Relief and Drainage: Gently sloping upland; both runoff and in-
ternal drainage are medium.

E'rosion: Slight to moderate in cultivated areas.

Parent Material: Limestone.

Native Vegetation: Prairie grasses, largely little bluestem.

Utilization: Principally oats, cotton, and grain sorghums; pasture.

Land Class and Agronomic Group: Third-class; group 12.

EDDY SERIES

The Eddy series consists of light-gray to light brownish-gray highly
calcareous soils, mostly very shallow over chalk. These soils are asso-
ciated with the Austin soils but are lighter colored and shallower.

. Eddy gravelly clay loam, 4 to 15 percent slopes (Ea).—This is a
light brownish-gray very shallow chalky soil on strongly to mod-
erately sloping hills. It istoo shallow for cropping but is valuable for
pasture. .

Representative profile (4 miles west of Eddy):
0 to 4 inches, light brownish-gray calcareous clay loam containing many
fine fragments of chalk.
4 to 30 inches +-, chalk, slightly weathered and broken to a depth of about
20 inches.
VARIATIONS: The depth to chalk ranges from about 2 to 7 inches; there
are a few small included areas in which the soil is grayish brown.
Location: Principal soil of the chalk hills that extend southward from
Waco into Bell County. )
Leelief and Drainage: Moderately to strongly sloping upland ; runoff
is rapid or very rapid; internal drainage is medium.
E'rosion: Very susceptible if cultivated; none to slight in the 68 per-
cent that has not been cultivated; moderate to severe in the 32 per-
cent that has been cropped.
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Parent Material: Chalk.

Native Vegetation: Grass with scattered trees of live oak and Texas
red oak.

Utilization: Oats and sorghums; pasture.

Land Class and Agronomic Group: Nonarable; group 21.

Eddy gravelly clay loam, 15 to 50 percent slopes (Is).—This soil
occupies steeply sloping areas underlain at very shallow depth by
chalk. The areas occur mainly in the belt of chalk hills that begins
as bluffs along the Brazos River north of Waco, skirts along the south
side of Lake Waco, and continues southward toward Iddy. Smaller
areas are northeast of the Brazos River near West and Lakeview. In
most places the soil consists of 2 to 5 inches of ]i%rht brownish-gray
calcareous clay loam over chalk. Fragments of chalk are scattered
over the surface and throughout the thin layer of soil.

Most of the larger areas are covered with cedar; the smaller areas
surrounded by somewhat deeper soils support some grass. This very
shallow soil is of low utility for agriculture. The cedar brakes pro-
duce fence posts; areas in grass atfford sparse pasture. More than 75
percent of the total acreage is under a cedar-oak cover; the rest is in
pasture or in urban areas and farmsteads. This soil is only slightly
susceptible to erosion under a natural forest cover, and the entire
area Hms slight or no erosion. This nonarable soil is in agronomic
group 23.

Eddy silty clay, 8 to 15 percent slopes (Ec).—This is a light
brownish-gray very limy mealy silty clay that occurs on hills under-
lain by challk or chalky marl. Most areas are severely eroded; all
are unsuited as cropland.

Representative profile (3 miles south of Hewitt) :

0 to 10 inches, light brownish-gray highly calcareous silty clay or clay; very
granular and crumbly.
10 to 30 inches -, chalk.
VARTATIONS: The soil ranges from light gray to light brownish gray;
locally it includes a few fine fragments of chalk.

Location: Largest areas are south of Hewitt and Lorena.

Relief and Drainage: Mostly strongly sloping, some moderately slop-
ing; runofl is very rapid and internal drainage is medium.

Erosion: Very susceptible; severe to modemteTy severe erosion pre-
vails in areas that have been cultivated.

Parent Material: Soft chalk.

Native Vegetation: Prairie grasses.

Utilization: Pasture or idle. About 85 percent of the area has been
cropped ; most of this is severely eroded idle land or unproductive
abandoned-field pasture.

Land Class and Agronomic Group: Nonarable; group 21.

ELLIS SERIES

The soil of the Ellis series is very shallow and noncalcareous and
overlies yellow and olive-gray noncalcareous shale. It resembles the
Sumter soil in some respects but contains no free lime, is more gummy
and less crumbly, and is commonly more olive in color.

Ellis clay, 6 to 15 percent slopes (Ep).—This is a yellowish-brown
to olive-brown gummy clay. It is relatively infertile, droughty, and
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difficult to work. The areas are moderately to strongly sloping and
generally unsuitable as cropland.
Representative profile:
0 to 4 inches, dark yellowish-brown or dark olive-brown noncalcareous gummy
clay ; slightly acid.
4 to 20 inches, light olive-brown noncaleareous gummy clay.
20 to 60 inches -, light olive-gray noncalcareous shale.
VARIATIONS: Depth to shale varies between about 15 and 35 inches; in-
cludes many small areas of calcareous soil.
Location: Restricted to a few areas in the hilly sections between Ghol-
son School and Tokio.
Relief and Drainage: Moderately to strongly sloping upland; runoft
is very rapid and internal drainage is defictent or lacking.
Erosion: Very susceptible if cultivated.
Parent Material: Noncaleareous shale,
Native Vegetation: Grass surmounted by tasajillo (Opuntia lepto-
caulis) and elm, which form a fairly thick cover in places,
Utilization: Mainly for pasture; some cultivated areas.
Land Use and Agronomic Group: Nonarable; group 21.

EUFAULA SERIES

The Eufaula series consists of light-colored loose sands more than
about 36 inches deep over more loamy or clayey subsoil. It is a slightly
darker and slightly less acid equivalent of the Lakeland series of the
more humid parts of the Gulf Coastal Plain. It has developed under
forest from very sandy sediments washed from western plains, which
contain more weatherable minerals than the sands of the Coastal Plain.

Eufaula fine sand, 0 to 2 percent slopes (Ee).—This is a light-
colored loose fine sand several feet deep. The soil is susceptible to
blowing when cropped; small areas in cultivation are used for pea-
nuts and corn; the rest is woodland pasture or idle. The soil is the
most Joose and sandy part of the area of deep sands near Gholson
School.

Representative profile (in a forested area) :

0 to 4 inches, pale-brown or brown loose fine sand ; neutral.

4 to 30 inches, very pale-brown loose tine sand ; slightly acid.

30 to 50 inches, pale-yellow loamy fine sand; slightly acid.

50 to GO inches, pale-yellow friable sandy clay loam slightly mottled with

reddish yellow; strongly acid.

60 to 90 inches +, pale-yellow loamy fine sand ; slightly acid.

VARIATIONS: Depth to sandy clay loam varies from about 40 to 70 inches.
Location: Restricted to one large area near Gholson School, which is

a stream divide in an erosional upland discontinuously mantled with

alluvium.,

Relief and Drainage: Level to undulating upland; runoff is medium,
and internal drainage is rapid.

E'rosion: Not susceptible to water erosion, but slightly susceptible to
wind erosion.

Parent Material: Old sandy alluvium from western plains.

Native Vegetation: Scrub forest of post and blackjack oaks.

Utilization: Peanuts, corn, cowpeas, watermelons, sweetpotatoes, and
some cotton.

Land Use and Agronomic Group: Fourth-class; group 17.
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HORTMAN SERIES

The Hortman series consists of light-colored acid forested sandy
soils. They have clay subsoils that are red in the upper part and mot-
tled red, yellow, and gray below: They are associated with soils of the
Axtell series, from which they differ in having redder, somewhat
less compact, upper subsoils. The Hortman soils have profiles similar
to the Boswell soils, which are not mapped in this county. The Hort-
man soils, however, have developed in old alluvium brought down by
rivers that drain western plains underlain by redbeds.

Hortman fine sandy loam, 2 to 4 percent slopes (He).—Thisisa
light-colored acid sandy soil with a subsoil of red clay that becomes
mottled and more compact at greater depth.

Representative profile in a forested area 8 miles northwest of Waco:

0 to 3 inches, grayish-brown fine sandy loam ; neutral.

3 to 8 inches, pale-brown fine sandy loam ; slightly acid.

8§ to 15 inches, reddish-yellow or red clay ; moderately crumbly ; slightly acid.

15 to 85 inches, mottled red and pale-yellow compact clay; slightly acid.

35 to 60 inches +, yellow and light-gray compact noncalcareous sandy clay.

VARIATIONS : Depth of the sandy layers over the clay subsoil ranges from
about 6 to 12 inches.

Location: A few small, freely drained areas of timbered sandy upland
on old stream terraces; representative area is 2 miles south of
Harrison.

Relief and Drainage: Gently sloping; drainage is free from the sur-
face, but very slow internally.

Erosion: Moderately susceptible if cultivated.

Parent Material: Sandy clays representing old alluvium of the Brazos
River; calcareous in some places, but noncalcareous in others.

Native Vegetation: Scrub-oaﬁ forest.

Utilization: Corn, grain sorghums, and native pasture.

Land Use and Agronomic Group: Fourth-class; group 15.

Hortman-Axtell fine sandy loams, 4 to 10 percent slopes (Ha).—
This is a sloping soil complex on sandy forested upland. The prevail-
ing soils are light-colored relatively infertile fine sandy loams that
have subsoils of reddish, more or less mottled, heavy clay. Commonly
the sandy layers are 4 to 7 inches deep over the subsoils. The princi-

al soils are Hortman fine sandy loam and Axtell fine sandy loam.

he profiles of these are similar to Hortman fine sandy loam and
Axtell fine sandy loam where developed in gently sloping areas, except
that the several horizons are somewhat thinner. In uneroded places
where the sandy surface soil is less than about 5 inches deep, the very
pale-brown subsurface layer of fine sandy loam is very thin or
wanting.

This complex is poorly suited to crops because of its susceptibility to
erosion, low inherent fertility, and shallowness to the claypan-%ke
subsoil. Some small areas can be used as cropland, but most of this
complex is best used for pasture and woodlots.

Location: Occupies most of the sloping areas in the sandy timbered
uplands near Ross, Tokio, Elm Mott, Harrison, Riesel, Bosqueville,
Robinson, Robertson, and Golindo; individual bodies are small or
narrow.
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Relief and Drainage: Mostly moderately sloping, but some hilly with
gradients of 10 to 20 percent; runoff 1s rapid; internal drainage is
slow to very slow.

Erogion: Susceptible to rapid erosion if cropped without careful man-
agement ; most areas that have been cropped are moderately eroded ;
4 percent of the total, distributed in many small areas rarely larger
than 5 acres, is severely eroded.

Parent Material: Old Brazos River alluvium of clay or sandy clay;
calcareous in some places and noncalcareous in others.

Native Vegetation: Scrub forest of oak.

Utilization: Principally cotton, corn, special crops, and pasture.

Land Use and Agronomic Group : Fourth-class; group 19.

HOUSTON BLACK SERIES

The Houston Black series typifies the very dark-gray to black heavy
crumbly limy “black waxy” soils of the Blackland Prairie. The typi-
cal soils are deep, nearly level to gently sloping, and highly productive
for common field crops. Where the Houston Black series has de-
veloped in calcareous olive-colored or yellowish clay or marl, the
associated more sloping areas are Houston clays, which are browner
colored and darkened to less depth and give way to Sumter clay on
severely eroded or steep areas. Where the Houston Black series has
developed in chalk or chalky marl, it occupies smooth mostly concave
areas. Austin and Eddy soils occupy the convex or more sloping
areas.

Houston Black clay, 0 to 1 percent slopes (He).—This is a very
dark-gray to black deep clay of the Blackland Prairie. It is like
Houston Black clay, 1 to 4 percent slopes, except in relief. Because of
the level topography, it has slow surface drainage and is free from
erosion,

Representative profile:

0 to 18 inches, very dark-gray (black when wet) calcareous heavy clay;
crumbly and granular.
18 to 40 inches, very dark-gray calcareous heavy clay: less crumbly and
more compact than layer above,
40 to 55 inches, dark-gray compact caleareous clay containing scattered con-
cretions of calelum carbonate.
55 to 70 inches, light olive-gray calcareous heavy clay.
70 to 80 inches ~-, parent material of light-gray and yellow compact clayey
marl ; nearly impervious.
VARIATIONS: Color of the surface soil ranges from dark gray to black.
Lovc‘(rztion and Ewtent: The principal areas are near Mart, Eddy, and
est.
Relief and Drainage: Nearly level; both runoff and internal drainage
are very slow.
E'rosion: Not susceptible.
Native Vegetation: Prairie grasses.
Paz"e'nt b4 aterial: Marine marls and chalks.
Utilization: Principally in cotton, corn,and sorghums.
Land Olass and Agronomic Group: First-class; group 4.

Houston Black clay, 1 to 4 percent slopes (Hc) .—This, the most
extensive soil of the Blackland Prairie, is a black deep clay on broad
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undu]utin(%r areas. It is commonly known as heavy blackland or black

waxy land. It is well suited to and highly esteemed for crops.
Representative profile:

0 to 18 inches, black or very dark-gray calcareous heavy clay; granular and
crumbly.

18 to 35 inches, very dark-gray heavy clay; somewhat compact and less
crumbly than layer above.

35 to 60 inches, dark olive-gray calcareous heavy clay containing a few con-
cretions of ealcium carbonate; very slowly pervious.

G0 to 80 inches -, light olive-gray shaly marl or highly calecareous clay:
nearly impervious.

VARIATIONS: Where developed over chalk, the black layer is about 20
inches deep and is underlain by very dark grayish-brown subsoil, and
chalk is at depths of 30 to 50 inches; in this variation the subsoil is more
crumbly than where the soil developed on clayey marl; many areas in-
clude small spots of the Houston clays.

Location: The most extensive soil of the county ; large areas near West,
Mart, Moody, Spring Valley, and China Spring.

Relief and Drainage: Gently sloping upland; surface drainage is
medium; internal drainage is very slow; drainage is generally ade-
quate for best growth of warm-season crops.

Erosion: Slightly to moderately susceptible if cultivated; 58 percent
has slight or no erosion; and 42 percent has moderate erosion (the
dark layer appreciably thinned ; some gullies and rills; productivity
]mvetr)ed appreciably but probably restorable by good soil manage-
ment).

Parent Material: Marine marl, chalk, or calcareous clay of Gulf Cre-
taceous formations.

Native Vegetation: Tall Frame grasses.

U'tilization: The principal field crops are cotton, corn, grain sorghums,
sorgos, oats, sudangrass, and sweetclover, in the approximate order
of acreage.

Land Class and Agronomic Group: TFirst-class; group 3.

Houston Black gravelly clay, 1 to 4 percent slopes (Hp).—This
soil is like Houston Black clay, 1 to 4 percent slopes, but has water-
worn gravel on the surface. The gravel, consisting of subrounded
fragments of chert mostly from 1 to 3 inches in cZ‘liameter, occurs
only in the plowed layer. It is sufficiently abundant to interfere
slightly with cultivation by dulling tools, but otherwise appears to
have no practical significance.

The soil is suited to the same crops and gives about the same yields
as Houston Black clay, 1 to 4 percent slopes. It erodes about as easily.
About 88 percent of this soil is cultivated, and the rest is in pasture.
This is a First-class soil and is in agronomic group 3.

Houston Black clay, moderately deep variant, 1 to 4 percent
slopes (Hr).—This soil differs from typical Houston Black clay in
being moderately deep over chalk. Accordingly, there is less storage
capacity for moisture, and crops are more affected by droughts than
on the other TTouston Black clay soils. This soil is suitable as crop-
land; it is largely in cultivation and is used mainly for cotton farming.

Representative profile (2 miles southwest of Hewitt) :

0 to 15 inches, black caleareous heavy clay; granular and crumbly.

15 to 24 inches, very dark grayish-hrown calcareous heavy clay.
24 to 30 inches +, hard chalk.
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VARIATION : Depth of soil over chalk ranges from 15 to 30 inches; in
places the surface soll is very dark brown.

Location: Near West, Hewitt, and Eddy.

Relief and Drainage: Nearly level to very gently sloping upland, with
very few gradients of more than 2 percent; surface drainage is
mostly slow to medium, and internal drainage is slow.

Erosion: Slightly susceptible.

Parent Material: Moderately hard chalk.

Native Vegetation: Prairie grasses.

Utilization: Principally for cotton; some corn and sorghums.

Land Class and Agronomic Group: Second-class; group 9.

HOUSTON SERIES

The Houston series is made up of limy, heavy but crumbly, brownish-
colored clay soils of the Blackland Prairie. They are similar to soils
of the Houston Black series but are less dark, generally darkened to
less depth, and mostly more sloping and susceptible to erosion.

Houston clay, 1 to 4 percent slopes (Ha).—This is a dark-brown,
olive-brown, or dark yellowish-brown, deep, fertile clay. It differs
from Houston clay, 4 to 8 percent slopes, in being deeper, and it oc-
cupies gently sloping areas where erosion is not so active. It issimilar
to Houston Black clay but is of somewhat different color; that is, more
brownish in all layers. The soil is productive, largely in cultivation,
and well suited as cropland.

Representative profile (4 miles southeast of Moody) :

0 to 10 inches, dark yellowish-brown calcareous heavy clay; crumbly and
granular.

10 to 50 inches, olive-brown caleareous heavy clay; crumbly and granular
in the upper part; gradually more compact and less dark with depth.

50 to 65 inches 4, light yellowish-brown, heavy, nearly impervious, cal-
careous clay.

VARIATIONS: Color of surface soil ranges from dark grayish brown
to olive brown.

Location: Large areas occur near Moody, China Spring, and West.

Relief and Drainage: Gently sloping upland; surface drainage is
medium, and internal drainage is very slow or wanting.

Erosion: élightly to moderately susceptible; 35 percent of the area
has no or slight erosion ; 65 percent has moderate erosion (the dark-
ened layer noticeably thinned, and the productivity lowered but
probably restorable by good soil management).

Parent Material: Calcareous marine clays of the Eagle Ford
formation.

Native Vegetation: Tall prairie grasses.

Utilization: Cultivated land is used mainly for cotton farming; some
corn and sorghums.

Land Class and Agronomic Group : First-class; group 3.

. Houston clay, 4 to 8 percent slopes (Ha).—This is a dark gray-
ish-brown or olive-brown soil on moderately sloping areas underlain
by shaly marl or yellow calcareous clay. It is moderately deep and
was originally fertile. If not carefully managed, it erodes rapidly
if used for clean-tilled crops. Most areas have been cropped for
many years without manuring or protection from erosion and have
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become much less productive. The soil is suited to crops, but not to
a system of farming that depends almost entirely on cotton, corn, or
other intertilled crops. Many areas, particularly those that are more
sloping and eroded, can well be used as permanent grassland.
Representative profile (an area of native prairie 3 miles northeast
of Leroy) :
0 to 10 inches, dark grayish-brown calcareous heavy clay; crumbly and
granular; very sticky when wet; surface inch consists of loose, very

fine grains.
10 to 20 inches, olive-brown or dark yellowish-brown calcareous heavy

clay.
20 to 45 inches, yellowish-brown calcareous heavy clay of cloddy breakage;
contains a few concretions of calcium carbonate; somewhat more cow-

pact than first two layers.
45 to 150 inches, light-gray and pale-yellow, calcareous, nearly impervious

clay.
150 to 2%0 inches -+, unweathered light olive-gray shaly marl.
VARIATIONS: Color of surface soil ranges from dark grayish brown to
olive brown.

Location: Scattered throughout the eastern part of the county.

Relief and Drainage: Moderately sloping ; the long smooth slopes are
suitable for terracing; runoff is 1':1pi(T; internal drainage is prac-
tically wanting.

Evosion: Very susceptible if cultivated; the 15 percent of the area
that has not been cultivated is without appreciable erosion; the 85
percent at some time cultivated has moderately severe erosion (the
darkened upper layer much thinned, and rills and gullies
numerous).

Parent Material: Calcareous marine clays.

Native Vegetation: Tall prairie grasses.

Utilization: Cultivated land mainly in cotton and cornj sorghums
and oats occupy moderate acreages; a few areas in native meadows.

Land Class and Agronomic Group: Third-class; group 11.

Houston clay, 8 to 15 percent slopes (Hx).—This soil is like
Houston clay, 4 to 8 percent slopes, except that the topogmphy i
hilly and the soil layers are somewhat thinner. It comprises areas of
dark yellowish-brown clay that are too strongly sloping to be suited
to crops. The soil is deep. Native grasses thrive and afford good
pasture.

Representative profile (3 miles southeast of Leroy) :

0 to 15 inches, dark yellowish-brown calcareous heavy clay; granular and
crumbly ; very plastic and sticky when wet.

15 to 40 inches, light yelowish-brown calcarcous heavy clay; slowly per-
vious.

40 to 70 inches -+, parent material of pale-yellow and light-gray highly cal-
careous compact clay; nearly impervious.

VARIATIONS: Considerable variations in depth and darkness of soll;
areas that have been cultivated include some Sumter clay.

Location: Occurs associated with Houston clay, 4 to 8 percent slopes,
and Sumter clay, 8 to 20 percent slopes, mainly in the southeastern
parts of the county.

Relief and Drainage: Strongly sloping upland; runoft is very rapid;
internal drainage is slow or wanting,.
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Erosion: Too susceptible to be suitable as cropland ; 65 percent, which
is mostly pasture, has slight erosion; 35 percent has moderately
severe erosion and numerous gullies.

Parent Material : Calcareous marine clays.

Native Vegetation: Tall prairie grasses, originally; now, most pas-
tures are a mixture of buffalograss, grama, and Texas needlegrass.

Utilization: Mainly pasture; some areas in cultivation,

Land Class and Agronomic Group: Nonarable; group 21.

IRVING SERIES

The Irving series consists of gray to dark-gray noncalcareous soils
with subsoils of dark-gray, tough, compact clay (pl. 4). The soils
occur on old stream terraces in areas that originally were mostly prairie
or grassland. The relief is typically level, and runoff is very slow or
wanting. These soils belong in the group referred to as tight soils of
the grasslands. They are suitable for crops, but as a rule, are more
difficult to work and less productive than such deep crumbly black-
land soils as the Houston Black clays and Bell clays.

Irving clay loam, 0 to 1 percent slopes (Ie).—Thisisa dark-gray
crusty soil that occurs on level parts of old stream terraces. The soil
is largely in cultivation and is used mainly for cotton farming.

Representative profile (5 miles east of Waco) :

0 to 10 inches, dark-gray noncalcareous clay loam; friable when moist;
weakly granular; on drying after rains becomes very hard unless culti-
vated ; neutral.

10 to 18 inches, very dark-gray noncalcareous clay of cloddy breakage;
neutral.

18 to 43 inches, dark-gray noncalcareous tough clay.

43 to 60 inches, gray, tough, noncalcareous clay containing a few concretions
of calclum carbonate.

60 to 70 inches -, light olive-gray, calcareous, tough clay; very slowly
pervious.

VARIATIONS: Thickness of the clay loam surface layer ranges from 5 to
15 inches.

Location: In the eastern part of the county ; large areas along Tehua-
cana Creek.

Relief and Drainage: Level stream terraces; runoff is very slow or
wanting ; internal drainage is very slow.

Erosion: Not susceptible.

Parent Material: Alluvial sediments of slightly calcareous clay.

Native Vegetation: Mainly grass.

Utilization: Principally cotton; corn and grain sorghums next impor-
tant in acreage.

Land Class and Agronomic Group: Second-class; group 8.

Irving clay loam, 1 to 3 percent slopes (Ip).—This soil occurs
on the margins of high stream terraces in association with Irving
clay loam, 0 to 1 percent slopes. It differs from that soil in occupying
gently sloping areas where surface drainage is medium. Slight to
moderate erosion dprevai]s. About 66 percent of the soil has no or
slight erosion; and 34 percent, which is on slopes of more than 2 per-
cent, has moderate erosion. The soil is suited to the same crops and
yields about the same as Irving clay loam, 0 to 1 percent slopes. Typi-
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cal areas occur 6 miles east of Waco. This is a Second-class soil and

is in agronomic group 7.

Irving silt loam, 0 to 1 percent slopes (Ir).—This tight soil occurs
in level slowly drained areas on old stream terraces. It has a gray
surface soil, which becomes very hard on drying after rains, and a dark-
gray compact subsoil. The soil is not quite so strong as the heavier
types of the Irving series. Continued cropping without manuring or
fertilization has reduced the productivity to a marked degree. The
soil is suitable for crops, but tilth and fertility need to be improved if
good yields are to be obtained.

Representative profile:

0 to 10 inches, gray, noncalcareous, crusty silt loam; weakly granular; very
slightly acid.

10 to 20 inches, very dark-gray noncalcareous tough clay; neutral.

20 to 33 inches, dark-gray noncalcareous tough clay.

33 to 50 inches, gray noncaleareous tough clay.

50 to 75 inches -+, light olive-gray calcareous tough clay; very slowly
permeable.

VARIATIONS: In some local areas the surface soil is grayish brown, and
the subsoil is gray, mottled with reddish brown.

Location: On stream terraces in the eastern parts of the county; some
of the larger areas are near Axtell and a few miles northeast of
Waco.

Relief and Drainage: Level. Drainage is very slow from the surface
and internally but generally adequate for best growth of warm-
season Crops.

E'rosion: Not susceptible.

Parent Material: S]ightlgv calcareous alluvial clays.

Native Vegetation: Mainly grass.

Utilization: Principally cotton, corn, and sorghums; some pasture.

Land Class and Agronomic Group: Second-class soil; group 8.

Irving-Axtell complex, 0 to 1 percent slopes (I4).—This complex
comprises small areas of slowly drained flats occupied by a mixture
of several slightly acid moderately sandy soils with heavy very slowly
permeable clay subsoils. The areas are parts of old stream terraces
and, where uncleared, are occupied by a scrub woods of post oak and
elm. The soils are mainly fine sandy loams and loams of the Irving
and Axtell series. These differ in color of their surface soil and sub-
soil, and to a limited degree in fertility. As a whole, however, the
several soils have similar crop adaptations and soil management re-
quirements. All are of low or only moderate fertility, have subsoils
that are essentially claypans, are more or less acid and relatively low in
organic matter, become very hard on drying, and are poorly drained
and somewhat diflicult to work. Roth runoft and internal drainage
are very slow. Considerable areas of this complex occur near Har-
rison, Axtell, Bellmead, Ross, and Tokio.

The most extensive soils of the complex are Irving fine sandy loam
and Irving loam. Together, these occupy from one-half to three-
fourths of most areas of the complex. Their surface soils are gray,
slightly acid, crusty, and 7 to 12 inches deep. The subsoils are dark-
gray noncalcareous tough clay. The deep substrata are of gray or
light olive-gray slightly calcareous compact sandy clay.
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The remaining principal soil of the complex, Axtell fine sandy loam,
has a surface layer slightly darker or grayer than the other two. The
surface soil is grayish-brown slightly acid fine sandy loam to a depth
of about 5 inches, where the color changes to light gray. The subsoil,
reached at 7 or 10 inches below the surface, consists of mottled reddish-
brown, brownish-yellow, and gray noncalcareous tough sandy clay.

The principal crop is cotton; other important crops are corn, grain
sorghums, sorgos, sudangrass, and cowpeas. The prevailing yields
are low, and improvement of productivity is rather difficult because of
the heavy subsoils. Most pastures are unimproved and produce low-
quality grass; hence, the carrying capacity is low. Much better pas-
ture can be established.

This complex is suitable as cropland. It is better suited to cotton
and sorghums, which are drought resistant and tolerant of occasional
excessive wetness, than it is to corn or small grains. Improved soil
management is required for satisfactory yields.  Erosion is not a prob-
lem because the surface is nearly level. This complex consists of Sec-
ond-class soils and is in agronomic group 8.

IVANHOE SERIES

The Ivanhoe series is made up of grayish-brown soils that have
gray, compact, tough, clay subsoils mottled with reddish brown and
brownish yellow. These soils have developed from old alluvium on
nearly level terraces of the Brazos River. They are associated with
soils of the Irving series, which are darker and have unmottled sub-
soils, and with Axtell soils, which are lighter colored.

Ivanhoe soils have very slow internal drainage. They are wet in
the spring, crusty and hard when dry, and of only moderate fertility.
They are of slight extent in this county and are mapped only as’a
soil complex in close association with small areas of Irving clay loams
and Axtell fine sandy loams. Ivanhoe silt loam, the only member of
the series in the county, is described under the Ivanhoe-Irving-Axtell
complex, 0 to 1 percent slopes.

Ivanhoe-Irving-Axtell complex, 0 to 1 percent slopes (Ia).—This
level complex consists of intermingled small areas of Ivanhoe silt
loam, Irving clay loam, and somewhat more sandy soils that are
largely of the Axtell series. The areas are level poorly drained flats
on terraces along the Brazos River. They differ from areas classed
as Irving-Axtell complex in being somewhat, less sandy and more fer-
tile. The Ivanhoe silt loam member of this complex is closely related
to the Irving soils and has developed from like parent materials. It
differs from the Irving soils mainly in having a mottled subsoil.

Representative profiles:

Ivanhoe silt loam:

0 to 12 inches, grayish-brown noncalcareous silt loam ; moderately gran-
ular; very slightly acid.

12 to 18 inches, mottled gray, light-gray, and reddish-brown nonecalcareous
clay loam ; moderately friable.

18 to 40 inches, light brownish-gray noncalcareous clay mottled with brown
and brownish yellow; compact and very slowly permeable.

40 to 70 inches, light olive-gray noncalcareous clay; compact.

70 to 90 inches +, light olive-gray slightly calcareous clay with occasional
lenses of reddish-brown silty clay.
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Irving clay lonm and Axtell fine sandy loam:
Described under types of Irving and Axtell named in this report.
VARIATIONS : Cultivated flelds have a spotted appearance because of
differences in color of the surface soil of the small intermixed areas

of the component soils.
Location: Covers a few fairly large areas on relatively low terraces
along the Brazos River, the largest being 4 miles north of Waco.
Relief and Drainage: Level; the Irving soils occupy slight swales
where water collects; the others are on slight elevations.
Erosion: Not susceptible.
Parent Material: Alluvial clays, largely from the Brazos River.
Native Vegetation: Mostly prairie.
Utilization: Principally cotton, corn, and sorghums; pasture.
Land Class and Agronomic Group: Second-class; group 8.

KAUFMAN SERIES

In the Kaufman series are dark noncalcareous alluvial soils that
occur in periodically flooded first bottoms. They are on stream sedi-
ments that originated mainly in arcas of Wilson and related tight sotls
that developed under a grass cover. The Kautman soils are fertile,
moderately well drained, and commonly are the most productive crop-
land in the localities where they occur. Kaufman soils, as they were
mapped in this county, would now be correlated in the Gowen series.

Kaufman clay loam, 0 to 1 percent slopes (I{1).—This is a dark
noncalcareous bottom-land soil with a subsoll of moderntely permeable
clay loam. Tt occurs on flood plains of streams in eastern parts of the
county. These streams drain mixed areas of sandy timbered uplands
and tight grasslands. The soil resembles the Catalpa clay loams but
is noncalcareous.

Representative profile:

0 to 48 inches -, dark grayish-brown noncaleareous clay loam; neutral;
crumbly, friable, and permeable.

VARIATIONS : Locally the soil material is stratitied with slightly sandier
or heavier material ; small arcas of calcareous soils, Catalpa clay loams,
are included in the areas as mapped.

Location: The principal areas are in the flood plain of Trading
House Creek ; smaller areas occur along other streams in the eastern
part of the county.

Relief and Drainage: Nearly level flood plain; runoff is slow ; internal
drainage is medium ; floods occur nearly every year.

Erosion: Notsusceptible.

Parent Material: Recent stream sediments.

Native Vegetation: Hardwood forest.

Utilization: Principally cotton and corn; pasture.

Land Class and Agronomic Group: Third-class; group 14.

Kaufman loam, 0 to 1 percent slopes (Kg).—This soil is similar
to Kaufman clay loam, 0 to 1 percent slopes, except for containing
more sand. It occurs on narrow flood plains along some small streams
that drain mixed areas of timbered sandy uplands and tight grass-
lands. One of the larger tracts is 5 miles west of Riesel. The soil is a
grayish-brown or dark grayish-brown noncalcareous loam several feet
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deep. Locally there is some stratification with fine sandy loam and
clay loam.

,15"110 soil is fertile and easily worked; it is well suited to crops. Most
areas are surrounded by sloping soils poorly suited to cultivation and
remain uncleared. Some areas, however, are used for growing corn
and cotton. About 60 percent is in pasture and is well suited to this
use. This Third-class soil is in agronomic group 14.

KRUM SERIES

The Krum series consists of dark grayish-brown, very granular, cal-
careous soils that have developed on old alluvial fans and narrow val-
leys surrounded by sloping limestone prairies. The parent material
is grayish-brown or yellowish-brown, strongly calcareous, friable al-
luvium washed from higher lying slopes of Tarrant, Denton, and
Brackett soils. Krum soils are deep, crumbly, and granular. They are
similar to the Lewisville soils, but occur in narrow steep-walled lime-
stone valleys that are usually cut by deep gullies or stream channels.

Krum clay, 4 to 8 percent slopes (I{c) .—This soil occurs in sloping
narrow valleys in the Grand Prairie. It is capable of producing good
yields of field crops, but the areas are too small for convenient laying
out of fields and are interrupted by deep natural gullies. The soil is
therefore best used for pasture. In most places this soil is the only
deep soil in the pastures where it occurs. It is therefore particularly
valuable, since the grasses continue growth on it longer during
droughts than on the large areas of associated stony lands.

Representative profile:

0 to 10 inches, dark grayish-brown calcareous silty clay or light clay; very
granular and crumbly.

10 to 25 inches, grayish-brown calcareous silty clay or light clay; very
granular and crumbly.

25 to 60 inches, brown calcareous silty clay or light clay; very granular.

50 to 70 inches -, yellowish-brown silty clay or light clay containing scat-
tered concretions of caleium carbonate; this parent material is local
ulluv_ium from adjoining limestone slopes; rests on limestone at depths
ranging from 414 to 6 feet.

VARIATIONS: The areas include narrow strips of broken land that con-
stitute deep natural gullies.

Location: Sloping floors of narrow valleys in the stony parts of the
Grand Prairie.

Relief and Drainage: Moderately sloping (concave slopes) with gra-
dlex}‘tis of 4 to 8 percent; runoff and internal drainage are medium to
rapid.

E'rosion: Very susceptible if cultivated, because of its position and
sloping surface; all areas receive extra water as runoff from higher
lying shallow soils; most areas have a central V-shaped gully, which
18 the natural drainageway.

Parent Material: Local alluvium mostly from Tarrant stony clays.

Native Vegetation: Originally tall prairie grasses; most pastures now
have an almost solid sod of buffalograss.

Utilization: Mainly pasture; small acreage in cotton, corn, and oats.

Land Class and Agronomic Group: Third-class; group 11.

3855904—58——5
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LEWISVILLE SERIES

The Lewisville series consists of dark-brown to dark grayish-brown,
limy, very crumbly soils of the stream terraces. They are associated
mainly with soils of the Bell series, from which they differ in being
browner, more rapidly drained both from the surface and internally,
and more crumbly and friable. They are fertile, easily worked,
largely in cultivation, and highly esteemed as cropland.

Lewisville clay, 0 to 1 percent slopes (L.s).—This is a dark-brown
granular clay on the stream terraces that, for the most part, were
originally praivies. Practically all the soil is in cultivation.

Representative profile:

0 to 12 inches, dark grayish-brown highly calcareous silty clay or clay; very
granular and crumbly.

12 to 30 inches, dark-brown to brown highly calcareous silty clay or clay;
very granular; permeable.

30 to 70 inches -+, parent matcrial of light-brown highly calcareous silty
clay or clay; containg an occasional waterworn pebble of limestone.

VARIATIONS: Color of surface soil ranges from dark grayish brown to
dark brown.

Location: On stream terraces, principally along the several forks of
the Bosque River; one of the largest areas is 3 miles north of South
Bosque School.

Relief and Drainage: Level or nearly level; runoff is slow and in-
ternal drainage is medium.

Erosion: Not susceptible.

Parent Material: Highly calcareous friable alluvial clays from
prairies underlain by chalk or limestone.

Native Vegetation: Mostly grass.

Utilization : Cotton, corn, grain sorghums, and oats.

Land Class and Agronomic Group: First-class; group 5.

Lewisville clay, 1 to 4 percent slopes (La).—This is a brownish,
eranular, calcareous, clayey soil that occupies gently sloping, low to
moderately high, old stream terraces along the several branches of
the Bosque River in the central part of the county. It is associated
with Bell clays and with other Lewisville soils. Ixcept for being
eently sloping and somewhat susceptible to erosion, it is like Lewis-
ville clay, 0 to 1 percent slopes. The prevailing gradient is less than
2 percent. The soil has essentially the same profile, productivity, and
utilization as the level phase of Lewisville clay, but it is slightly to
moderately susceptible to erosion. About 67 percent is free from
appreciable erosion. About 33 percent is moderately eroded, and here
the dark surface layer is about three-fourths as thick as in uneroded
areas. These moderately eroded areas have not been seriously dam-
aged, and their productivity can be restored by good management.
This soil is very good for all general crops. It is a First-class soil
and is in agronomic group 3.

Lewisville clay, 4 to 8 percent slopes (Lc).—This soil is similar
in profile to the less sloping })}mses of Lewisville clay. It occupies
sloping arecas and has somewhat thinner soil layers. It is a dark-
brown or dark grayish-brown clay. The soil is fertile, deep, and well
suited to crops. However, unless carefully managed, it is susceptible
to considerable erosion when cropped. Yields vary widely with the
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severity of erosion and type of management. On new land, yields
approximate those obtained on Lewisville clay, 0 to 1 percent slopes.
Since most of the areas are surrounded by large smooth bodies of fertile
soils less susceptible to erosion, much of the soil can best be used as
permanent pasture or meadow,

Representative profile in a grass-covered area:

0 to 7 inches, dark grayish-brown caleareous silty clay or clay; very granu-
lar and crumbly.

7 to 20 inches, dark-brown calcareous silty clay or clay; very granular and
cruinbly ; permeable.

20 to 100 inches +, light-hrown or light yellowish-brown highly calcareous
clay; freely permeable and friable; contains a few waterworn pebbles
of chalk.

VARIATIONS: In cultivated areas the surface soil is brown or grayish brown
and, owing to thinning by erosion, the light-brown substratum lies within
12 to 18 inches of the surface; in local areas beds of limestone gravel
occur at depths below 30 inches.

Location: Narrow areas on moderately sloping edges of stream ter-
races.

Relief and Drainage: Moderately sloping; runoff is rapid; internal
drainage is medium.

Erosion: Very susceptible if cultivated; 26 percent of soil, which is
mostly in native pasture, is unaffected by appreciable erosion; and
74 percent is moderately severely eroded (the dark surface layer
is about half as thick as in uneroded areas, and numerous rills and
some gullies occur) ; careful management and measures for control-
ling erosion are needed to prevent further reduction in productivity.

Parent Material: Friable highly caleareous alluvial clays.

Native Vegetation: Mostly grass.

Utilization: Mainly cotton, oats, corn, and sorghums; pasture.

Land Class and Agronomic Group: Third-class; group 11.

Lewisville clay loam, 1 to 4 percent slopes (Lp).—This soil is
very similar to Lewisville clay, 1 to 4 percent slopes, but it contains
slightly more sand, is more friable, and as a rule is somewhat grayer.
This deep clay loam occurs on stream terraces, mainly along the Bosque
River.

Representative profile (1 mile northwest of China Spring) :

0 to 10 inches, dark grayish-brown highly calcarcous clay loam; very granu-
lar and crumbly.

10 to 22 inches, grayish-brown highly caleareous sandy clay; granular and
crumbly : freely permeable,

22 to 40 inches -, pale-brown friable highly calcareous clay loam.

VARIATIONS: The color of surface soil ranges from dark grayish brown to
grayish brown; most areas have some limestone gravel below a depth
of 3 to 6 feet.

Location: Many areas are on the very high stream terrace that occu-
pies the divide between the Brazos and North Bosque Rivers near
China Spring; others are on low terraces, mostly along the North
Bosque.

Relief and Drainage: Gently sloping; a few areas on low terraces
are nearly level; runoff and internal drainage are medium.

Erosion: Slightly to moderately susceptible; 62 percent has no or
slight erosion and 38 percent has moderate erosion.

Parent Material: Highly calcareous sandy clays of alluvial origin.
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Native Vegetation: Mainly grass.
Utilization: Principally in cotton, corn, sorghums, and oats; pasture.
Land Class and Agronomic Group: First-class; group 5.

Lewisville clay loam, 4 to 8 percent slopes (Lr).—This soil re-
sembles Lewisville clay loam, 1 to 4 percent slopes, but it is more slop-
ing, erodes more readily, and has somewhat thinner soil layers. In
most features it is similar to Lewisville clay, 4 to 8 percent slopes,
but it differs in containing more sand. It 1s suitable for crops but
requires rather careful management to prevent erosion and to main-
tain soil fertility. Most areas can well be used as permanent pasture.

Representative profile:

0 to 18 inches, grayish-brown caleareous clay loam; very granular and
crumbly.

18 to 40 inches 4, light-hrown or light yellowish-brown highly calearcous
clay loam; freely permeable.

VARIATIONS : Depth of surface soll varies from about 12 to 20 inches; in
many places beds of limestone gravel underlie this soil at depths below
3 feet: in severely eroded places the surfice seoil is light brown or
light yellowish hrown.

Location: On margins of high stream terraces; a representative area
is 4 miles west of China Spring.

Relief and Drainage: Moderately sloping; runoff is rapid and internal
drainage is medium.

Erosion: Very susceptible when cultivated; mostly moderately sev-
erely eroded and has scattered gullies and numerous rills; small
included areas are severely eroded.

Parent Material: Highly calcareous sandy clays of alluvial origin.

Native Vegetation: Mostly erass with scattered live oak trees.

Utilization : Principally for cotton, grain sorghums, and oats; pasture.

Land Use and Agronomic Group: Third-class; group 11.

MILAM SERIES

The Milam series consists of light-colored forested sandy soils with
vellowish-red or red friable sandy clay loam subsoils. They occupy
freely drained areas on old stream terraces. These soils have only
moderate inherent fertility but have tavorable physical characteristics
and respond well to soil management.

Milam fine sandy loam, 1 to 4 percent slopes (Ma).—This is a
deep soil with a light-colored sandy surface layer underlain by a
permeable subsoil of reddish friable sandy clay loam. Tt is particu-
larly adapted to truck crops, fruit, and such special crops as peanuts
and cowpeas.

Representative profile (a forested area) :

0 to 3 inches, dark graylsh-brown light fine sandy loam; slightly acid.

3 to 18 inches, yellow or very pale-brown light fine sandy loam; strongly
acid.

1R to 42 inches, red sandy clay loam: strongly acid; moderately permeable
and friable.

42 to G6 inches, yellowish-red fine sandy loam high in clay; strongly acid.

66 to 80 inches -, reddish-yellow sandy loam stratified with some white sand
and finc gravel.

VARIATIONS: Contains much fine gravel of chert and quartzite in those
places indicated by gravel symbols on the soil map.
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Location: Undulating areas on moderately high to very high stream
terraces along the lgirazos River; the principal areas are northeast
of Waco, north of Gholson School, and near Asa.

Relief and Drainge: Gently sloping; runoff and internal drainage are
medium. )

Evrosion: Slightly susceptible; 90 percent has no or slight erosion;
10 percent has moderate erosion (productivity lowered no more than
10 to 20 percent).

Parent Material: Old sandy alluvium of the Brazos River; calcareous
in some places and noncalcareous in others.

Native Vegetation: Oak forest.

Utilization: Principally peanuts, corn, cowpeas, cotton, sweetpotatoes,
peaches, and sorghums ; pasture ; forest.

Land Use and Agronomic Group: Third-class; group 183.

Milam fine sandy loam, 4 to 8 percent slopes (Mgs).—This soil oc-
curs on moderately sloping margins of old stream terraces. Some of
the larger areas are near the Brazos River southwest of Riesel ; others
are near Waco. The profile is like that of Milam fine sandy loam,
1 to 4 percent slopes, though the layers are commonly slightly thinner.
It is suitable for crops to limited degree but requires improved soil
management for good yields. Some tracts are particularly suited
to peaches and other tree fruits because of favorable air drainage and
somewhat less frost hazard than in lower areas,

This soil, because of slope, erodes moderately where cultivated.
About 83 percent, which is mainly in woodland and pasture, has no or
slight erosion, and 67 percent has moderately severc erosion.
Scattered gullies and numerous rills are common, and measures to
reduce erosion are needed if this soil is kept in cultivation. Thisis a
Fourth-class soil and is in agronomic group 19.

Milam loamy fine sand, 1 to 4 percent slopes (Mc).—This is a
deep rather loose soil that occurs on some of the more sandy areas on
terraces along the Brazos River. It is very responsive to management
and well suited to peanuts, cowpeas, sweetpotatoes, watermelons,
peaches, and other special crops.

Representative profile (1 mile northwest of Gholson School) :

0 to 4 inches, grayish-brown slightly acid loamy fine sand; very mellow and
almost loose.

4 to 20 inches, very pale-brown or light yellowish-brown strongly acid loamy
fine sand.

20 to 38 inches, reddish-yellow or light-brown strongly acid fine sandy loam.

38 to 50 inches, red or yellowish-red strongly acid loam or sandy clay loan.

50 to 80 inches 4, yellowish-red slightly acid loamy fne sand.

VARIATIONS : Thickness of the combined loamy fine sund surface and sub-
surface layers ranges from about 15 to 30 inches; in cultivated fields
the plowed layer, extending to depths of G to 8 inches, is light brownish
gray.

Location and Eatent: Occurs on high to low terraces of the Brazos
River; the largest areas are near Gholson School; others are south-
east of Waco.

Relief and Drainage: Mostly gently undulating; a few moderately
sloping areas totaling 150 ncres are included; runoft and internal
drainage are medium.
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[Lrosion: Not susceptible to water erosion; some soil blowing occurs
where clean cultivation is practiced.

Parent Material: Old sandy alluvium of the DBrazos River.

Native Vegetation: Oak forest.

Utilization: Mainly corn, peanuts, cotton, cowpeas, watermelons, and
sweetpotatoes; pasture; woodland.

Land Class and Agronomic Glroup: Fourth-class; group 17.

MILLER SERIES

The Miller serics is made up of more or less reddish, caleareous,
alluvial soils with clay subsoils. These soils are but slightly modified
sediments along streams, such as the Brazos River, that drain western
plains underlain by reddish-colored rocks.

Miller clay, 0 to 1 percent slopes (Mp).—This soil is confined to
the flood plain of the Brazos River. It is deep, very fertile, limy,
crumbly, and adequately drained for crops. Occasional {loods occur
but complete loss of crops from overflows is rare. Except for a few
low areas recently formed by changes in the channel of the Brazos
River, practically all of the soil is in cultivation and highly pro-
ductive.

Representative profile:

0 to 20 inches, dark-brown caleareous clay or silty clay; granular and
erumbly.

20 to 60 inches 4, reddish-brown calearcous c¢lay or silty clay; crumbly and
not impervious; underlain at greater depths by sands and silts.

VARIATIONS: In some places, mainly on low areas formed by recent
changes in the river channel, the subsoil is stratified with sandy loam
or silt loam below a depth of 20 inches.

Location: TFirst bottoms of the Brazos River; the largest areas are
5 to 10 miles south of Waco.

Relief and Drainage: Nearly level flood plain, occasionally flooded
surface drainage is slow; internal drainage is slow but adequate
for all crops commonly grown.

[Erosion: Not subject to erosion.

Parent Material: Recent sediments of the Brazos River.

Native Vegetation: Hardwood forest.

Utilization: 'The only extensive crops are cotton and corn; some
pasture and forest.

Land Class and Agronomic Group: Tivst-class; group 2.

NORGE SERIES

The Norge series consists of moderately sandy to moderately fine-
textured, dark-colored soils with stift but moderately permeable red-
dish-brown clayey subsoils. They have developed on calcareous sandy
clays and clays m well-drained areas under mixed grass and trees.
The Norge soils are related to but darker colored than the Travis
soils and are more reddish than the associated Payne soil.

Norge clay loam, 1 to 4 percent slopes (Na).—This is a dark
reddish-brown to dark-brown crumbly soil that occupies areas tran-
sitional between forest and grassland on the old stream terraces. It
is fertile, readily worked, and productive for most field crops.
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Representative profile:

0 to 7 inches, dark-brown noncalcareous clay loam; neutral; granular and
crumbly.
7 to 14 inches, dark reddish-brown noncaleareous granular clay; neutral.
14 to 30 inches, reddish-brown noncaleareous stitf clay; neutral.
30 to 40 inches, yellowish-red noncaleareous stiff clay.
40 to 72 inches +, light reddish-brown friable highly calcareous clay or
silty clay containing a few pieces of waterworn limestone gravel.
VARIATIONS : In some places the substratum is limestone gravel or chalk.
Location: Associated mainly with Payne clay loam on old high
stream terraces between Bosqueville and Erath; smaller areas occur
on other high terraces along the Brazos River. )
Relief and Drainage: Gently sloping; both runoff and internal drain-
age are medium.
I'rosion: Moderately susceptible. .
Parent Material: Permeable limy earths comprising old alluvium.
Native Vegetation: Mostly grass; mixed trees and grass in some
areas.
Utilization: Lar%ely in cotton, corn, and sorghums; some native pas-
ture, about half of which has a fairly thick tree cover.
Land Class and Agronomic Group: First-class; group 5.

Norge fine sandy loam, 1 to 4 percent slopes (Ng).—This is a
brown soil that occurs on transitional forest-grassland areas. It is
fertile, easily worked, and productive for a wide variety of crops.

Representative profile (2 miles south of Waco) :

0 to 12 inches, brown friable fine sandy loam ; very slightly acid.

12 to 40 inches, reddish-brown noncalcareous sandy clay; stiff but crumbly
and moderately permeable; very slightly acid.

40 to 60 inches, light reddish-brown noncalcareous sandy clay; neutral.

60 to 100 inches 4-, yellowish-red highly calcareous loam.

VARIATIONS: Color of surface soil ranges from dark brown to light
brown; thickness ranges from 8 to 15 inches.

Location: Relatively inextensive areas on old high stream terraces;
principal areas are 2 miles south of Waco and near Chalk Bluff, 6
miles north of Waco.

Relief and Drainage: Gently sloping ; both runoff and internal drain-
age are medium.

Erosion: Moderately susceptible if cultivated; 40 percent has no or
slight erosion, and 60 percent has moderate erosion; scattered
guTlies and rills are common on the more sloping areas.

Parent Material: Calcareous sandy clays of old stream terraces.

Native Vegetation: Mixed grass-and-oak forest.

Utilization: Mainly common field crops; some fruit and truck crops
and pasture.

Land Class and Agronomic Group: First-class; group 6.

NORWOOD SERIES

The soils of the Norwood series occur in the Brazos River flood plain
and are subject to periodic overflow. They are brown to reddish-brown
calcareous alluvial soils that consist of recent sediments deposited by
the Brazos River. They differ from the Asa soils in being of more
recent sediments that lack a darkened surface layer, and from the
Yahola soils in having medium to moderately fine textured rather than
sandy subsoils. The fertile Norwood soils are well suited to a wide
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variety of crops. They are some of the most productive soils in the

county.

Norwood silt loam, 0 to 1 percent slopes (Nc¢).—This is a deep
well-drained limy soil of the first bottoms of the Brazos River. It
consists of river silts deposited during the occasional overflows.

Representative profile:

0 to 70 inches -, reddish-brown calcareous friable silt loam.

VARIATIONS: In places that are gradational to Asa silt loam the surface
soil Is slightly darkened (brown to dark brown to a depth of 10 to 20
inches).

Location: Flood plain of the Brazos River.

Relief and Drainage: Nearly level flood plain; surface drainage is
slow to medium, and internal drainage is moderately rapid; floods
occur once in 2 to 5 years.

Erosion: Not susceptible to erosion.

Parent Material: River silts originating in mixed areas of dark
prairies and Red Plains.

Native Vegetation: Hardwood forest.

Utilization: Mostly cropland; principal crops are cotton, corn, and
alfalfa; some vegetables for market are grown near Waco; pasture.

Land Class and Agronomic Group : First-class; group 1.

Norwood silty clay loam, 0 to 1 percent slopes (Np).—Thisis a
deep reddish-brown limy soil of the Brazos bottoms.

Representative profile:

0 to 50 inches -, reddish-brown calcareous silty clay loam; permeuable;
friable and crumbly.

VARIATIONS: In places the soil is slightly stratified with silt loam and

silty clay; sands commonly underlie the soil at depths of about 6 feet;

color of the surface 10 to 20 inches ranges from reddish brown to brown.

Location: Flood plain of the Brazos River.

Relief and Drainage: Level areas; runoft is slow and internal drain-
age is medium; adequately drained for all crops commonly grown.

Erosion: Not susceptible.

Parent Material: Recent alluvium of the Brazos River.

Native Vegetation: Hardwood forest.

Utilization: Principally cotton, corn, and alfalfa; pasture; woodland.

Land Class and Agronomic Group: First-class; group 1.

PATRICK SERIES

The Patrick series consists of dark-brown or dark grayish-brown
calcareous very granular soils underlain at depths of 30 inches or
less by beds of limestone gravel. They are related to the Lewisville
soils but are differentiated by their shallow depth to gravel. The
gravel substratum makes them droughty or, where very shallow, un-
suited as cropland.

Patrick clay, 1 to 4 percent slopes (Pa).—This is a dark grayish-
brown limy very crumbly clay underlain by beds of limestone gravel
at depths between about 12 and 30 inches. The soil is largely 1n cul-
tivation but is somewhat droughty and less productive than the deep
crumbly blackland soils. It is similar to the deeper areas of Denton
clay, shallow variant, 1 to 4 percent slopes, in productivity, crop adap-
tations, and soil management requirements.
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Representative profile (9 miles west of Waco near Harris Creek) :

0 to 16 inches, dark grayish-brown calcareous clay; very granular and
crumbly.

16 to 20 inches, brown calcareous clay; very granular and crumbly.

20 to 70 inches 4, a bed of limestone gravel containing little fine earth.

VARIATIONS: Color of the surface soil ranges from dark brown to
very dark grayish brown; a few small areas with clay loam surface
soil, totaling 300 acres, are included.

Location: Terraces along streams that drain limestone prairies; a
representative area is on the northwest side of Harris Creek just
north of the Waco-McGregor highway.

Relief and Drainage: Gently undulating, gradients mostly less than
2 percent; runoff and internal drainage are medium.

L'rosion: Slightly to moderately susce{)tlble; 67 percent has no or
slight erosion, and 33 percent has moderate erosion ; the more slop-
Ing cultivated areas are most affected.

Parent Material: Limestone gravel intermixed with some light-brown
clay.

Native Vegetation: Mostly grass; some elm, pecan, and hackberry
trees.

Utilization: Mainly for field crops, including much oats and gener-
ally including corn where feasible; most of the rest is native pas-
ture of excellent quality.

Land Class and Agronomic Group: Second-class; group 9.

Patrick gravelly clay, 2 to 15 percent slopes (Ps).—This is a
dark-brown gravelly clay underlain by beds of limestone gravel at
depths of 5 to 12 inches. It is so gravelly that tillage is very diffi-
cult and so shallow that crops do not produce well even during years
of high rainfall. It supports nutritious grasses and is valuable for
permanent pasture. Some areas in assoclation with deeper soils are
cultivated, but yields are very low.

; Ifie)presentative profile (near Hog Creek 5 miles north of Craw-
ord) :

0 to 10 inches, dark-brown calcareous gravelly clay; very crumbly and
granular; the pebbles are small waterworn fragments of limestone
and make up between one-third and two-thirds of the volume.

10 to 60 inches +4-, a bed of waterworn limestone gravel containing only a
small proportion of fine earth.

VARTATIONS: Color of the soil varies from dark brown to dark grayish
brown; in some places the fine earth is of clay loam texture; in many
places the upper part of the gravel bed is cemented by calcium car-
bonate into a caliche conglomerate; locally the gravel beds rest on
limestone bedrock at shallow depths.

Location and Extent: Small areas on low and high terraces of
streams that drain the Grand Prairie; many of the areas are nar-
row escarpments.

Relief and Drainage: Gently to strongly sloping; runoff is medium
to very rli\lfpid; internal drainage is rapid.

E7rosion: Nearly all in native grass and free from appreciable ero-
sion. The 15 percent that has been cultivated is slightly to mod-
erately eroded.

Parent Material: Limestone gravel.

Native Vegetation: Mostly short grasses; live oak trees are charac-
teristic.
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Utilization: Mainly in native pasture; some in cultivation.
Land Class and Agronomic Group: Nonarable; group 21.

PAYNE SERIES

The Payne series consists of dark grayish-brown nonecalcareous soils
that have very slowly permeable subsoils of brownish clay. The
soils have developed in slowly but rather freely drained areas on old
stream terraces. They are intermediate in character between the
Lewigville and Irving soils, with which they are associated. The sub-
soils are browner than those of the Irving series and not quite so
compact. They are noncalcareous and are less granular than those
of the Lewisville series.

Payne clay loam, 1 to 2 percent slopes (Pc).—This soil is deep,
moderately fertile, very largely in cultivation, and well liked by
farmers.

Representative profile (1% mile west of Bosqueville) :

0 to 8 inches, dark grayish-brown or grayish-brown noncalcareous clay
loam ; slightly acid ; weakly granular; slightly crusty.

8 to 20 inches, dark-brown noncalcareous heavy clay; compact; weakly
blocky.

20 to 36 inches, brown compact noncaleareous clay slightly mottled with
gray; fine cloddy breakage.

36 to 45 inches, brown caleareous moderately compact clay.

45 to 80 inches -, light yellowish-brown highly calcareous friable clay or
silty clay; permeable.

VARIATIONS : Subsoil varies from only slightly compact in local places that
are transitional to Lewisville soils to very compact in places transitional
to Irving; a few small areas have surface soil of silt loam and are in-
clusions of Payne silt loam.

Location: Mostly large areas on high terraces near Bosqueville and
China Spring.

Relief and Drainage: Very gently sloping, gradients mostly less than
2 percent and nowhere more than 3; surface drainage is slow to
medium and internal drainage is slow.

Erosion: Slightly to moderately susceptible; moderate erosion, which
is confined to the most sloping cultivated aveas.

Parent Material: Calcareous alluvial clays.

Native Vegetation: Prairie grasses.

Utilization: Mainly for cotton farming; principal crops are cotton,
corn, sorghums, and oats; pasture,

Land Class and A gronomic Group: Second class; group 7.

PLEDGER SERIES

The Pledger series consists of alluvial soils made up of a mixture
of clayey sediments from the Red Plains and the dark prairies. The
soils have very slow surface and internal drainage and ave character-
ized by black or nearly black calcareous surface soil and reddish clayey
subsoil.

Pledger clay, 0 to 1 percent slopes (Pn).—This is a black or very
dark-brown limy clay underlain by reddish-brown clay. It occurs
in first bottoms and is a mixture of black sediments from prairie
streams, such as Aquilla and Tehuacana Creeks, with more reddish
sediments from the Brazos River. The areas are flooded rather fre-
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quently. As the soil has little runoff or internal drainage, the

fields dry very slowly after floods recede. Most areas are cultivated

but are so frequently flooded and poorly drained that crop produc-
tion is difficult and somewhat hazardous. The utilization, drainage,
and crop adaptations of this soil are much the same as for Trinity

clay, 0 to 1 percent slopes, from which this soil differs in having a

reddish subsoil.

Representative profile (near mouth of Aquilla Creek) :
0 to 24 inches, black calcareous heavy clay; very sticky and plastic when
wet ; crumbly.
24 to 60 inches <, reddish-hrown calearcous heavy clay; very slowly
permeable,
VARIATIONS: The color of surface soil ranges from very dark gray to
black ; depth to reddish clay ranges from about 20 to 40 inches.

Location: Frequently flooded large areas in first bottoms where the
larger streams from the Blackland Prairie, such as Tehuacana and
Aquilla Creeks, flow into the Brazos River.

Relief and Drainage: ILevel flood plain; both surface and internal
drainage are very slow; floods occur nearly every year and often
last for several days.

L'rosion: Not susceptible,

Parent Material: Mixed recent alluvial sediments from the Brazos
River and streams of the Blackland Prairie.

Native Vegetation: Hardwood forest.

Utilization: Mainly in cultivation; principal crop is cotton followed
by corn and gramn sorghums; some pasture and hardwood forest.

Land Class and A gronomic Group: Third-class; group 14.

RIESEL SERIES

The Riesel series consists of grayish-brown to brown noncalcareous
soils with compact subsoils of brown heavy clay strongly mottled with
reddish brown and yellow. They have developed in rolling to un-
dulating upland from old alluvium of gravelly clay. These soils
occupy transitional areas between forest and grassland; they differ
from the rather closely related Axtell soils in having a darker sur-
face soil and in lacking a light-colored subsurface layer.

Riesel-Axtell gravelly loams, 1 to 4 percent slopes (Ra).—This
gently sloping com})lex consists of intermingled areas of Riesel grav-
elly loam and Axtell gravelly loam. It is characterized by dark gray-
ish-brown or grayish-brown surface soils, mottled heavy subsoils, and
an abundance of gravel. It occurs on gently sloping knolls and
transitional areas where more sandy forested upland grades into
prairies. The soils are difficult to work and of low to only medium
fertility.

Representative profile of Riesel gravelly loam:

0 to 10 inches, dark grayish-brown noncalcareous gravelly loam; the gravel
consists of pehbles of quartzite and other acidic rocks.

10 to 18 inches, brown, noncalcareous, compact gravelly clay strongly
mottled with red, gray, and dark yellow; slowly pervious.

18 to 30 inches, yellowish-brown compact gravelly clay mottled with gray
and reddish brown ; noncaleareous.

30 to 50 inches +, light-gray and olive-yellow calcareous compact gravelly
clay.
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Representative profile of Axtell gravelly sandy loam:

(The Axtell member of the complex differs from typical Axtell soils de-
seribed elsewhere in this report in having much gravel in the surface
and subsoil layers. It is light colored and more sandy than Riesel
gravelly loam and occupies slightly higher positions.)

VARIATIONS : Color of the surface soil ranges frowa grayish brown to very
dark grayish brown; much variation in the depth of soil, amount ot
gravel, color of the subsoil, and depth to calcareous material; an in-
clusion consists essentially of beds of fine gravel that contain little fine
soil and has no well-defined heavier subsoil.

Location: Scattered small areas within and around the margins of
very old high terraces near Ross, Tokio, Axtell, Riesel, and Robin-
son.

Relief and Drainage: Gently sloping; runoff is medium and internal
drainage is very slow.

E'rosion: Slightly to moderately susceptible. ) L

Parent Material: Gravel and gravelly clays of alluvial origin; in
many places the old gravelly alluvium 1s thin over marl or cal-
cereous clay.

Native Vegetation: Scrub forest of oaks and ground cover of grasses.

Utilization: Cultivated land used mainly for cotton, corn, and sor-
ghums; pasture; native scrub forest.

Land Class and Agronomic group : Fourth-class; group 15.

Riesel-Axtell gravelly loams, 4 to 8 percent slopes (Ri).—This
sloping complex is like Riesel-Axtell gravelly loams, 1 to 4 percent
slopes, except in relief. As a rule, it has a somewhat thinner surface
soil, commonly 5 to 8 inches deep. This complex occurs in small
scattered areas where very old high terraces merge with the npland.
It is very poorly suited as cropland because of the difficulty of tillage
caused by abundance of gravel, the rather low fertility, and the suscep-
tibility to erosion. Some small arcas are cropped but produce low
yields. Although this complex is not good grassland, it seems some-
what better suited to permanent pasture than to any other agricultural
use. Both the native scrub forest and areas of abandoned cropland are
pastured. This is a Fourth-class soil and is in agronomic group 19.

Riesel-Irving gravelly clay loams, 1 to 4 percent slopes (Rc).—
This complex occupies gently sloping small areas of gravelly clay
loams of the Riesel and Irving series. The soils are somewhat difficult,
to work because of the abundance of gravel, but produce good crops
of cotton, corn, and sorghum.

Representative profile of Riesel gravelly clay loam:

0 to 10 inches, very dark grayish-brown noncalcareous gravelly clay loam;
granular and crumbly; the gravel is of fine waterworn fragments of
quartzite and other acidice rocks.

10 to 20 inches, reddish-brown, noncalcareous gravelly clay mottled with other
shades of brown and light gray: compact; strongly blocky.

20 to 36 inches, mottled yellow and gray noncalcareous compact gravelly
clay.

36 to 50 inches -, light olive-gray highly calcareous compact sandy clay
containing some fine gravel.

Representative profile of Irving gravelly clay loam:

0 to 6 inches, dark-gray noncalcareous gravelly clay loam.
¢ to 20 inches, very dark-gray or nearly black noncalcareous compact
gravelly clay.
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20 to 40 illzches, olive-gray noncalcareous compact clay containing some fine
ravel.

40 tog 60 inches -+, pale-olive, calcareous, compact clay containing some fine
gravel and sand,

VARIATIONS: The proportion of Riesel soil ranges from about 40 to Go
percent of each delineated area.

Location and Ewxtent: Scattered areas on the margins of high old
stream terraces in eastern parts of the county, mainly in the vicini-
ties of Ross, Tokio, Elm Mott, Axtell, and Riesel.

Relief and Drainage: Gently sloping; runoft is medium and internal
drainageisslow.

L'rosion: Erodes slightly to moderately if cultivated; 40 percent has
no appreciable erosion; 60 percent 1s moderately eroded and has
scattered gullies and rills.

Parent Material: Old gravelly alluvium intermixed with locally re-
worked calcareous marine clays.

Natiive Vegetation: Mostly grass but includes scattered elm and post
oak.

Utilization: Principally for cotton, corn, and sorghums; pasture and
pastured woodland.

Land Class and Agronomic Group: Second-class; group 7.

Riesel-Irving gravelly clay loams, 4 to 8 percent slopes (Rp).—
This sloping complex consists of small intermingled areas of grav-
elly clay loams of the Riesel and Trving series. Small areas of Hous-
ton clay occur in places. The complex is in the same general locali-
ties as Riesel-Irving gravelly clay loams, 1 to 4 percent slopes, and
it occupies transitional areas between sandy timbered upland and
the Blackland Prairie. It is suitable as cropland in limited degree
but is rather difficult to work and erodes severely unless carefully
protected. As a whole, it is somewhat better suited to pasture than
to field crops.

About a third of the complex is in cultivation, and the rest is in
pasture and pastured woodland. About half is moderately to mod-
crately severely eroded and has a loamy surface soil averaging about
half as thick as in the uneroded areas. On the rest, which is mostly
native pasture, no or slight erosion has occurred. The principal
crops are cotton, corn, and grain sorghums; yields are low to moder-
ate. The best use for the more sloping eroded areas is for pasture.
'T'his is a Third-class soil and is in agronomic group 11.

RIVERWASH

Riverwash (Re) consists of unstable areas of river sands and silts
that are subject to frequent flooding and movement and have little
or no vegetation. The areas are shown on the map as they existed
in the summer of 1942. At that time they were valueless for agri-
culture. They lie next to the channel of the Brazos River about
6 miles south of Waco. Here, rapid changes in the river channel
occur. The channel shifted almost one-half mile in one place during
1942, Hence, the aveas of riverwash are temporary. They gradu-
ally build up, however, and become covered with vegetation, mainly
cottonwood and willow trees and bermudagrass. After a few years,
when trees and grass become established, this land becomes fair for
pasture. This nonarable land is in agronomic group 23.
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ROUGH BROKEN LAND

Rough broken land (Rr) comprises broken and rough areas with
little soil or vegetation. Most areas are outcrops of yellow calcareous
clays similar to those that underlie the Houston and Sumter soils.
However, outerops of chalky marls, such as underlie the Austin
soils, and of sandy clays, such as underlie the Axtell soils, are also
included. Some of the larger areas of this land type are just south
of Lake Waco at the base of the chalk escarpments; other fairly large
areas ave east of Gholson School along Aquilla Creek. Small areas
oceur in several other places in the eastern parts of the county.

Rough broken land, which has slopes ranging from about 20 to 40
percent, is extremely poor for agriculture or forestry. A small part
is cultivated ; the rest is used for pasture, or is in scrub woodland of
cedar, elm, and oak. About 97 percent of Rough broken land has
no accelerated erosion; and 3 percent, which is mainly land that has
been cultivated, is severely eroded and gullied and 1s valueless for
agriculture. None of this land type is suitable for cultivation; its
best use is for growing cedar for fence posts and for incidental graz-
ing where feasible. It is nonarable anc‘ is in agronomic group 23.

ROUGH STONY LAND, BRACKETT SOIL MATERIAL

Rough stony land, Brackett soil material (Re) occupies steep rocky
Jimestone areas where slopes range from about 20 to 40 percent. Al-
though bare ledges of becl]rock outcrop in places, this land type con-
sists mainly of a mantle of weathered broken limestone intermixed
with gray calcareous clay. The layer of soil and loose stones is
commonly less than 5 inches deep, but crevices filled with soil ex-
tend downward several feet into the limestone bedrock. This land
supports a mixture of %\mss, shrubs, and trees (pl. 5). Texas red
oak, shinnery white oak, cedar, redbud, and ill-scented sumac are
the principal woody species. IHairy grama, side-oat grama, Texas
grama, and little bluestem are some of the principal grasses.

The main areas lie along the major streams in the northwestern
part of the county. No single body is larger than 1,000 acres. All
15 used for pastures; about 25 percent is grassland, and about 75 per-
cent is woodland that affords some grass and browse. The carrying
capacity is probably only about 1 cow, or the equivalent in other live-
stock, to 85 acres. DBecause much of the forage is browse, pastures
are somewhat better for goats and sheep than for cattle. This land
type is classed as nonarable and is in agronomic group 23.

SAN SABA SERIES

The San Saba series consists of very dark-gray to black crumbly
clays underlain by limestone. The soils are slowly drained and are
the darkest of those on the Grand Prairie.

San Saba clay, 0 to 2 percent slopes (Sa).—This soil is deep
crumbly blackland of the Grand Prairie. It is similar to the Houston
Black clays in most respects but differs in being underlain by limestone
instead of by calcareous clay or chalk. The soil is deep, fertile, and
crumbly and is cultivated without unusual difficulty. It is largely in
cultivation to common field crops and is highly esteemed by farmers.
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Representative profile:

0 to 18 inches, very dark-gray calcareous crumbly heavy clay; granular.

18 to 40 inches, very dark-gray calcareous heavy clay; somewhat more
compact and less crumbly than above layer.

40 to 30 inches, dark olive-gray calcareous heavy clay; compaet and very
slowly permeable.

50 inches +-, limestone ; partly weathered in the upper part and interbedded
with seams of marl.

VARIATIONS: In about one-third of the area, the soil material is neutral
and noncaleareous to a depth of 20 to 30 inches; depth to limestone is
everywhere more than 24 inches and mostly more than 36 inches; parts
of the area 2 miles east of the northwest corner of the county (just
north of the Middle Bosque Canyon) are a crusty dark-gray soil that is
like Burleson clay in profile but underlain by limestone.

Location: On the Grand Prairie; the main areas are east and south of
McGregor.,

Pelief and Drainage: Level to gently sloping; both runoff and in-
ternal drainage are slow to almost none.

Erosion: Only very slightly susceptible.

Parent Material: Limestone with some interbedded marl.

Native Vegetation: Mostly prairie grasses; some trees near areas of
stony soils.

Utilization: Nearly three-fourths is cultivated, mainly to cotton, corn,
and sorghums; considerable acreages of oats are grown but, so
far as feasible, the farmers concentrate their small grains on the
associated areas of shallower soils; urban areas and farmsteads;
pasture.

Land Class and Agronomic Group: First class; group 4.

San Saba clay, shallow variant, 0 to 1 percent slopes (Ss).—
This soil resembles San Saba clay except that depth to limestone is
less than about 24 inches. Most of the soll, except a few areas on seepy
places, is suited to crops but is somewhat less productive than San Saba
clay, 0 to 2 percent slopes.

Representative profile:

0 to 15 inches, very dark-gray to black calcareous heavy clay; crumbly
and granular.

15 to 21 inches, very dark grayish-brown calcareous heavy clay.

21 inches +, hard limestone, partly weathered in the upper part.

VARIATIONS : In small spots a few large fragments of hard limestone occur
in the soil layers, but they are readily removed from fields; depth of
soil over limestone ranges from about 12 to 24 inches,

Location: A few rather small areas in the vicinity of Crawford ; most
areas are in shallow valleys.

Relief and Drainage: Nearly level; concave slopes; runoff and in-
ternal drainage are slow; some areas affected by high ground water
during wet seasons.

Erosion: Not susceptible.

Parent Material: Hard limestone.

Native Vegetation: Mostly grass.

Utilization: About half is cropland used for cotton, corn, sorghums,
and oats; the rest in native pasture, about half of which has a
fairly thick cover of elm and live oak.

Land Class and Agronomic Group: Second-class; group 9.
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San Saba-Crawford stony clays, 1 to 2 percent slopes (Sc).—
This complex occurs northwest of Crawford on gently sloping to
level areas that follow the outcrops of the ledges of hard limestone.
It differs from Tarrant stony clay in having greater depth of soil
over bedrock; hence, it is better land for grazing. Stones are so
numerous that tillage is impractical. The complex consists of small
intermingled areas of nearly black and dark reddish-brown very
stony heavy clays from 10 to 30 inches deecp over bedrock of hard
limestone. The black soil, which is either calcareous or noncal-
careous, is San Saba stony clay; the noncalcareous dark reddish-
brown soil is Crawford stony clay. In addition, small areas of limy
brown Tarrant stony clay are included in the complex.

All of this complex except 100 acres is in native pasture that con-
sists of a mixture of grassy glades and thickets of brush (pl. 6, 4
and B). The few small cultivated fields are used mainly for grow-
ing corn or grain sorghum. The principal woody vegetation is the
shinnery white oak (Quercus breviloba); other common species are
ill-scented sumac, Texas red oak, live ouk, and a few post oaks. The
grassy glades between clumps of brush and trees have a thick turf
of buffalograss that spreads rapidly throughout the entire areas
when the brush and trees are removed. The carrying capacity of
this complex, where brush has been removed, pro abTy is about 1
cow to 6 acres. The complex is classed as nonarable and is in agro-

nomic group 21.
SAWYER SERIES

The Sawyer series is of light-colored timbered sandy soils having
subsoils of sandy clay, yellowish in the upper part but mottled below
2 feet. It differs from the Axtell series in having thicker sandy
surface layers and less impervious subsoils. 'T'he Sawyer soils are
extensive in the timbered part of eastern Texas, where they are
slightly more acid and have somewhat less sandy parent materials
than in McLennan County, which is about the western limit of the
series range.

Sawyer fine sandy loam, 0 to 1 percent slopes (Sp).—This
soil is a fine sandy loam with a slowly to very slowly permeable sub-
soil of moderately heavy sandy clay. It is easily worked and pro-
ductive for a wide variety of crops when given good management.
The soil is low in original supply of plant nutrients and organic
matter; hence, when it is continuously cropped without measures
to replenish fertility, yields soon become very low. It is very re-
sponsive to manuring, and yields vary widely with management.

Representative profile (a forested area 4 miles north of Waco) :

0 to 3 inches, grayish-brown light fine sandy loam; friable; neutral.

3 to 15 inches, very pale-brown light fine sandy loam containing a few
fine pebbles; slightly acid.

15 to 17 inches, brownish-yellow sandy clay loam ; moderately acid.

17 to 25 inches, brownish-yellow heavy sandy clay mottled with reddish
brown and light gray ; slowly permeable ; moderately acid.

25 to 40 inches, yellow plastic sandy clay mottled with light gray; slightly
acid.

40 to GO inches -+, parent material of pale-yellow and light-gray sticky
sandy clay loam.
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PEH e

FLandscape in hilly area in the Grand Prairie along Bluff Creek. 1n buckground,
Rough stony Lind, Brackero soil material, showing characteristic growth of
cedar (juniper) ; in the immediate foreground, Catalpa clay and native pecan
tree.
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Closenp of dense turf of butfalograss on San Saba-Crawford stony clays.
The rule in the photograph is 12 inches tong,
Closely grazed pasture on San Saba-Crawford stony clays,

soil is stony and appears very shallow, depth to bedrock is 2 feet or more and
buftlfilograss affords excellent pasturage.

of exposed stone with that of Tarvant stony clay (pl. 7, B).

B, Althongh this

Compare the ize and abundance
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A, Grain sorghum at maturity on Tarrant stony clay.  This very shallow soil
is unsuited to crops and should be used as native pasture.

12, Vegetation on Tarrant stony clay in a closely grazed area adjacent to lime-
stone bluffs.



Svil Survey of Mclennan County, Tex. PLATE 8

P’rofile of Tarrant stony clay.
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VARTATIONS : Where cultivated the surface soil is pale brown to 7 inches;
the unmottled yellowish horizon, which is at depths of 15 to 17 inches
in the profile given, ranges up to 5 inches in thickness in some places;
depth to the sandy clay subsoil ranges from about 15 to 24 inches.

Location: Old stream terraces; largest areas are near Asa.

Relief and Drainage: Gently sloping with gradients most}iy less than
2 percent and nowhere more than 4 percent; surface drainage is
medium ; internal drainage is slow.

L'rosion: Only slightly susceptible.

Payent Material: Ancient alluvium of the Brazos River; presumably
calcarcous at great depths.

Native Vegetation: Oak forest.

Utilization: Mostly in cultivation; principal crops are peanuts, corn,
cotton, cowpeas, peaches, sweetpotatoes, and garden vegetables;
pasture and woodland ; urban areas and farmsteads.

Land Class and Agronomic Group: Third-class; group 13.

STIDHAM SERIES

The Stidham series consists of light-colored sand]y soils having
permeable subsoils of yellowish friable sandy clay loam within 3
feet of the surface. It developed in this county under scrub oak
forest in ancient alluvium of the Brazos River. It is closely related
to the Bowie series of more humid parts of the Gulf Coastal Plain
but is slightly less acid and contains slightly more weatherable min-
erals. It differs from the Milam series in having yellowish instead
of reddish subsoils and from the Eufaula in having a more clayey
subsoil within 8 feet of the surface.

Stidham loamy fine sand, 0 to 2 percent slopes (Se).—This is a
deep sandy soil with a permecable subsoil of yellowish sandy clay.
It 1s slightly more fertile, not quite so loose and susceptible to soil
blowing and better suited as cropland than Eufaula fine sand, 0 to
2 percent slopes.

epresentative profile (a forested area near Gholson School) :

0 to 4 inches, pale-brown loamy fine sand ; neutral.

4 to 27 inches, very pale-brown loamy fine sand; slightly acid.

27 to 40 inches, yellow friable sandy clays; slightly mottled with gray
in the upper part and reddish spots in the lower part; moderately acid.

40 to 60 inches -, parent material of yellow noncalcareous sand with
seams of reddish-yellow sandy loam.

VARIATIONS: Depth to the sandy clay subsoil ranges from 24 to 36 inches.

Location: Areas occur on stream terraces near Gholson School and
Robinson.

Relief and Drainage: Gently undulating; runoff is slow and inter-
nal drainage is medium.

Erosion: Not susceptible to water erosion; some soil blowing when
surface is bare of vegetation.

Parent Material: Old sandy alluvium of the Brazos River.

Native Vegetation: Scrub forest of post oak and blackjack oak.

Utilization: Mainly in cultivation; principal crops are peanuts, corn,
cowpeas, and some cotton and vegetables; pasture and woodland.

Land Class and Agronomic Group: Fourth-class; group 17.

385594—58——06
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SUMTER SERIES

The Sumter series is yellowish-brown to brownish-yellow or olive-
brown calcarcous clay that grades within 5 to 20 inches of the sur-
face into raw parent material of calcareous marine clay or marl. It
is ]]ess dark and shallower to raw substratum than the Houston clay
soils.

Sumter clay, 8 to 20 percent slopes (Sr).—Most areas of this
soil are on severely eroded fields that were Houston clays before culti-
vation ; some are steeply sloping and have always been Sumter. The
soil is generally unfit for crops. It affords much good pasture
wherever the native grasses have not been destroyed. Grasses are
reestablished with difficulty in eroded fields. Cropland consists of
small areas in association with surrounding less sloping and less
eroded soils.

Representative profile:

0 to 3 inches, yellowish-brown ealcarcous heavy clay; crumbly and gran-
ular,

3 to 15 inches, light yellowish-brown or olive-yellow calcareous heavy clay.

15 to 50 inches +4-, parent material of pale-olive and yellow raw shaly marl
or highly calearcous clay; nearly impervious.

VARIATIONS: Color of surface soil ranges from olive brown to dark
yellowish brown, and the depth to raw parent material from 12 to 30
inches. The areas near Moody, which are associated with Austin
soils, are of light yellowish-brown friable silty clay or light clay, under-
lain by friable marl, and comprise about one-fifth of the total area in
the county; some areas have outcropping ledges of flagstone, which
are indicated on the soil map by symbol. Another inclusion consists of
severely eroded strongly sloping areas of brownish-yellow alluvial marl
underlain at depths of 5 to 15 feet by beds of limestone gravel; these
areas were strongly sloping Lewisville soils before they were severely
eroded.

Location: Eroded hills in parts of the Blackland Praivie.

Relief and Drainage: About three-fourths is strongly sloping with
gradients of 8 to 20 percent, and the rest moderately sloping with
gradients of 4 to 8 percent. Runoff is very rapid; internal drainage
is almost none in all areas except those underlain by friable marl.
Areas over marl have medium internal drainage.

Erosion: Very susceptible; the 15 percent that has native grass cover
is inappreciably affected by accelerated erosion; the other 85 percent
consists of severly eroded areas formerly of Houston clay; gullies
are numerous. _ -

Parent Material: Mostly compact shaly marl of marine origin; cal-
careous clayey alluvium in a few areas associated with Lewisville
soils. . ) o

Native Vegetation: Medium-height prairie grasses.

Utilization: More than 50 percent in cultivation; most of the rest in
pasture (mainly abandoned fields) ; urban areas and farmsteads.

Land Class and Agronomic Group: Nonarable; group 21.

TARRANT SERIES

The Tarrant series comprises dark-colored very shallow soils on
limestone in the Grand Prairie. It is the very shallow associate of
the Denton series. Although rather closely related to the Brackett,
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these soils are darker and are much better grazing lands. The Tarrant
15 one of the most extensive series of the Grand Prairie section of
McLennan County.

Tarrant stony clay, 1 to 8 percent slopes (Ts).—This dark stony
soil is too shallow for crops but is valuable for pasture (pl. 7, 4 and
B). Tt is one of the principal soils of the Grand Prairie and covers
large areas, which are in cuttl]e ranches, and many small areas scattered
through tracts of deeper soils where general farming is practiced.

tepresentative profile (pl. 8) :

0 to 5 inches, dark grayish-brown calcareous granular clay containing
numerous small and large fragments of limestone.

5 to 12 inches, partly weathered limestone, the crevices filled with brown
clay that makes up some 10 percent of the volume.

12 inches -}-, bedrock of solid limestone.

VARIATIONS : The color of the soil material varies from grayish brown to
very dark grayish brown; the depth of soil over partly weathered lime-
stone ranges from 3 to 7 inches.

Location: Large and small areas in the Grand Prairie.

Relief and Drainage: Gently to moderately sloping; about two-thirds
of the area has gradients between 1 and 4 percent, and one-third has
gradients between 4 and 8 percent; runofl is medium to rapid; in-
ternal drainage is medium.

Frosion: Slightly susceptible under native grass, the proper use for
this very shallow soil.

Parent Material: Limestone.

Native vegetation: Grass with scattered live oak trees; some areas
near canyons have considerable cedar and brush; the original grass
cover was apparently mainly little bluestem; it is now mainly such
short grasses, as Texas grama, hairy grama, and buffalograss.

Utilization: Mainly pasture, 3,000 acres of which has a fairly thick
cedar and brush cover; about 20 percent cultivated; idle cropland,
urban areas, and farmsteads.

Land Class and Agronomic Group: Nonarable; group 21.

Tarrant-Brackett stony clays, 8 to 20 percent slopes (Ta).—This
complex consists of strongly rolling to hilly areas of stony very shal-
low soils on limestone. The principal soil is Tarrant stony clay, but
associated with it are many small areas of Brackett stony clay and
Rough stony land. Brackett stony clay consists of a few inches of
gray or light brownish-gray calcareous stony clay underlain by lime-
stone.

The areas of Tarrant-Brackett stony clays, 8 to 20 percent slopes,
differ from those classed as Tarrant stony clay in being hilly and
in affording somewhat less grazing. The principal areas of this com-
plex are along the North Bosque River west of China Spring.

This complex is unsuitable for crops. Nearly all is in native pas-
ture, of which 500 acres has a thick cover of shinnery white oak, cedar,
Texas red oak, and sumac. The pastures are grazed mainly by cattle
and have a year-round carrying capacity of about 18 acres to the cow.
The grasses are mainly Texas grama, black grama, three-awn, and
little bluestem, together with some buffalograss in local spots of
deeper soil. Iven under a native vegetation, this complex erodes
rapidly. If the cover is destroyed, the thin surface soil is quickly
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washed off the underlying bedrock. This is a nonarable soil complex
and is in agronomic group 21.

TRAVIS SERIES

The Travis series consists of light-colored acid forested soils with
red moderately permeable sandy clay to clay subsoils. These soils
occur on dissected remnants of old stream terraces and differ from
the associated Milam soils in having subsoils of sandy clay to clay
rather than sandy clay loam.

Travis fine sandy loam, 1 to 4 percent slopes (Tc? .—~This soil
occurs on inextensive areas in the sandy timbered uplands of the
county. It i1s naturally of rather low fertility but responds readily
to soil management. It is particularly suitable for truck crops, fruits,
and peanuts.

Representative profile (a forested area) :

0 to 3 inches, grayish-brown fine sandy loam ; neutral.

3 to 15 inches, very pale-brown light fine sandy loam; slightly acid.

15 to 45 inches, red sandy clay; slightly acid; stift but crumbly and pey-
meable.

43 to 60 inches -+, bed of fine waterworn gravel, mostly of chert; noncal-
careous.

VARIATIONS: Color of the surface soil ranges from grayish brown in
undisturbed areas to brown or light brown where cultivated ; the deep
substratum, which i8 not necessarily of the sume material as that from
which the soil was formed, may be chalk, gravel, or sundy clay. Some
fine pebbles are present throughout the soil in many places.

Location: Small well-drained areas on old high stream terraces in
the eastern parts of the county.

Relief and Drainage: Gently sloping; both runoff and internal drain-
age are medium.

FErosion: Slightly to moderately susceptible.

Parent Material; Old alluvium of the Brazos River containing strati-
fied clay, sand, and gravel; mostly calcareous below depths of 6
to 10 feet.

Native Vegetation: Oak forest.

Utilization: Cultivated crops, mainly peanuts, truck, fruit, cotton,
and corn; pasture and woodland.

Land Class and Agronomic Group: Third-class; group 13.

Travis fine sandy loam, 4 to 8 percent slopes (Tp).—This soil is
like Travis fine sandy Joam, 1 to 4 percent slopes, in profile except that
its surface soil is somewhat thinner because of erosion. It erodes very
rapidly if cultivated, and in many areas has less than 5 inches of fine
sandy loam surface soil over the clayey subsoil. The bodies of this
soil are small and mainly in the Chalk Blufl community about 6 miles
north of Waco. The soil is associated with Travis fine sandy loam, 1 to
4 percent slopes, and is used in about the same way. Most areas are
sulted to crops in limited degree, but intensive management for erosion
control and some fertilization are required for good yields. About
one-third is not appreciably modified by erosion, another third is mod-
erately eroded, anc& the remaining one-third is severely eroded. One
of the best uses for this soil, if it is cultivated, is for orchards. This is
a Fourth-class soil and is in agronomic group 19.
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TRINITY SERIES

The Trinity series consists of very dark calcareous clayey alluvial
soils. These soils are of recent stream sediments washed mostly from
areas of Blackland Prairie. They are black, dark gray, or very dark
grayish brown; have very slow internal drainage; and are subject to
periodic flooding.

Trinity clay, 0 to 1 percent slopes (Tr).—This is a dark-colored
deep fertile clayey soil of the first bottoms along streams that drain
areas of deep crumbly blackland. The soil is very heavy but crumbly
and has excellent tilth, but at times is wet for extended periods. All
areas are flooded by waters from adjacent streams, some so frequently
that they are best used for pasture. In most areas, however, the flood
hazard does not prevent successful production of crops but makes it
rather difficult and expensive.

Representative profile:

0 to 50 inches -, dark-gray calcareous heavy clay; very plastic and sticky
when wet; crumbly when plowed ; slowly permeable.

VARIATIONS: The color varies from dark gray or black to very dark
grayish brown, being brownest in bottoms of streams that drain areas
of Houston clays and Sumter clay.

Location: The principal soil of the flood plains of streams in the

Blackland Prairie; large areas are along Tehuacana Creek.

Belicf and Drainage: Practically level; drainage is very slow both
from the surface and internally.

Eol'osio71. : Not susceptible; some scouring by floodwaters occurs
ocally.

Parent j’[ aterial: Recent stream sediments from areas of deep crumbly
blackland.

Native Vegetation: Forest, mainly el and hackberry.

Utilization: Cultivated crops (cotton and corn) ; pasture.

Land Class and Agronomic Group: Third-class; group 14.

VANOSS SERIES

The Vanoss series consists of grayish-brown soils of medium or
sandy textures that have permeable moderately fine textured yellow-
ish-brown to brown subsoils. They are associated with Bastrop and
Brewer soils on low terraces along the Brazos River. The Vanoss soils
are fertile, easily worked, well drained, and largely in cultivation.

Vanoss fine sandy loam, 0 to 1 percent slopes (Va).—This is a
grayish-brown soil that occurs in some of the sandier parts of low
terraces along the Brazos River. It is moderately fertile, and pro-
ductive for a wide variety of field and special crops. Since it con-
tains more sand than Vanoss silt loam, its fertility is more rapidly
depleted under the usual management.

epresentative profile (3 miles east of Waco) :

0 to 15 inches, grayish-brown mellow fine sandy loam; neutral; weakly
granular.

15 to 30 inches, yellowish-brown noncalcareous friable sandy clay loam;
freely permeable.

30 to 45 inches, light yellowish-brown or brownish-yellow friable sandy
clay loam containing brown spots; noncalcareous.

45 to 60 inches, light yellowish-brown noncalcareous sandy clay loam.



86 SOIL SURVEY SERIES 1942, NO. 17

60 to 75 inches, light yellowish-brown noncalcareous fine sandy loam.

75 t(]) 100 inches -, light yellowish-brown or yellow caleareous fine sandy
oam.

VARIATIONS: The depth of the sandy layer over the heavier subsoil
ranges from 12 to 30 inches; a few small areas of other soils are in-
cluded, mainly depressed areas of gray sandy loam with subsoils of
mottled yellow and gray sandy clay.

Location: Associated with Bastrop fine sandy loam and some Stidham
loamy fine sand on low terraces along the Brazos River; the largest
areas are near East Waco and Rock Creelk.

Relief and Drainage: Nearly level; runoff is slow; internal drainage
is medium and very favorable for crops.

FErosion: Not susceptible.

Parent Material: Old sandy alluvial sediments of the Brazos River.

Native Vegetation: Mostly forest.

Utilization: In cultivation, mainly for cotton, corn, and peanuts;
urban areas.

Land Class and Agronomic Group: First-class; group 6.

Vanoss silt loam, 0 to 1 percent slopes (Vs).—This is a dark
grayish-brown fertile soil in nearly level but well-drained areas on
low benches along the Brazos River. The soil is productive for a
wide variety of crops and well liked by farmers.

Representative profile (3 miles east of Waco) :

0 to 10 inches, dark grayish-brown noncalcareous silt loam; friable ; neutral;
granular.

10 to 18 inches, brown noncaleareous friable silty clay loam; granular.

18 to 35 inches, yellowish-brown noncaleareous friable silty clay loam;
freely permeable.

35 to 50 inches, brownish-yellow noncaleareons friable silty clay loam.

50 to 70 inches -, light yellowish-brown ecaleareous friable silt loam.

VARIATIONS: Color of the surface soll ranges from dark brown to
dark grayish brown or grayish brown; thickness ranges from 8 to 14
inches.

Location and Ewxtent: Occurs on low terraces of the Brazos River in
association with more slowly drained Brewer clay loam, and more
rapidly drained Bastrop soils; large areas are just southeast of
Waco.

Relief and Drainage: Nearly level; runoft is slow; drainage is free
internally and very favorable for crops.

Erosion: Not susceptible to any appreciable degree.

Parent Material: Alluvial sediments of the Brazos River.

Native Vegetation: Mostly grass with scattered trees.

Utilization: Mainly in cultivation; cropland used for general farm-
ing and locally for truck farming; the principal field crops are
cotton, corn, and sorghums; urban areas.

Land Class and Agronomic Group: Tirst-class; group 6.

WILSON SERIES

The Wilson scries consists of gray to dark-gray noncalcareous
ceusty soils with subsoils of dark-gray tough compact clay. They are
similar to the Irving soils of stream terraces but occur on old upland
underlain by weakly to moderately calcareous marine clays. The
Wilson soils are very extensive in the eastern part of the Blackland
Prairie and are commonly known as tight land or mixed land. Al-
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though they have less favorable tilth and are slightly more droughty
than the crumbly blackland soils, such as Houston Black clay, the
Wilson soils are moderately productive, especially for the more
drought-resistant crops, and are well esteemed by farmers.

Wilson clay loam, 0 to 1 percent slopes (Wc).—This is a dark-
gray crusty clay loam with a claypan subsoil of dark-gray tough clay.
It occupies large areas of level or nearly level upland in the eastern
part of the county. The soil is free from erosion but occasionally has
madequate drainage during very wet seasons. A large percentage is
cultivated mainly for cotton.

Representative profile.

0 to 10 inches, gray to dark-gray noncalcareous clay loam; slightly acid;
weakly granular; very hard when dry; the surface crusts on drying
without tillage.

10 to 35 inches, dark-gray noncalecareous compact heavy clay ; coarse blocky ;
extremely hard and tough when dry; a claypan.

35 to 50 inches, gray caleareous tough clay.

50 to 70 inches, light brownish-gray calcareous tough clay.

70 to 100 inches 4, parent material of yellow and light-gray calcareous
compact clay or sandy clay.

VARIATIONS: Thickness of the clay loam surface soil ranges from 3 to 15
inches; 120 acres of Wilson silt loam (which is similar save for silt loam
surface soil) is included.

Location: Allin the eastern corner of the county.

Relief and Drainage: Nearly level upland; both runoff and internal
drainage are very slow.

E'rosion: Not susceptible.

Parent Material: Weakly to moderately calcareous compact clay or
sandy clay of marine origin.

Native vegetation: Tall grass.

Utilization: All in cultivation; used for cotton, corn, sorghums, and
oats.

Land Use and Agronomic Group: Second-class; group 8.

Wilson clay loam, 1 to 3 percent slopes (Ws).—This soil has about
the same profile characteristics, use, and productivity, as Wilson clay
loam, 0 to 1 percent slopes, but differs in topography. Because of its
gently sloping surface, it has better drainage but some susceptibility
to erosion where cultivated.

Representative profile:

0 to 10 inches, dark-gray noncalcareous clay loam; weakly granular ; friable
when moist, very hard when dry; surface crusts on drying without
tillage; slightly acid.

10 to 36 inches, dark-gray noncalcareous heavy clay of coarse blocky break-
age; very slowly permeable; very hard when dry; slightly acid in the
upper part; a claypan.

36 to 60 inches, gray to light brownish-gray caleareous very compact clay
containing a few concretions of carbonate of lime.

60 to 80 inches 4, parent material of yellow and light-gray calcareous
compact clay.

VARIATIONS : Thickness of clay lonm surface soil ranges from 3 to 12 inches
in both undisturbed and cultivated areas.

Location and Extent: Occupies large continuous areas of upland in
the eastern part of the county ; associated soils of more sloping areas
are of Wilson-Houston complex ; associated level areas are of Wilson
clay loam, 0 to 1 percent slopes.
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Relief and Drainage: Gently undulating; convex surfaces; runoff
slow to medium, and internal drainage very slow.

Erosion: Slightly to moderately susceptible under clean-tilled crops;
slight erosion prevails in most areas; in about one-fourth of the
extent erosion has thinned the clay-loam layer by removal of 2 to
5inches. Noareasareseverely eroded.

Parent Material: Weakly to moderately calcareous compact marine
clay or sandy clay.

Native Vegetation: Tall grass.

Utilization: Mainly in cultivation; principal crop is cotton, followed
in acreage by corn, sorghums, and oats; pasture (900 acres has a
fairly thick cover of elm, hackberry, and mesquite trees); urban
areas and farmsteads.

Land Class and Agronomic Group: Second-class; group 7.

Wilson-Houston complex, 3 to 8 percent slopes (We).—This
sloping complex is in areas of prairie that are occupied by a mixture of
Wilson clay loam and Houston clay. The component soils occur in
alternating strips, 10 to 20 feet wide, that run up and down the slopes.
Their distribution is related to the microrelief of the surface before
disturbance by cultivation.

This complex is suitable for crops but requires careful management
to prevent erosion. The yields vary widely with management and the
severity of erosion. Most fields that produced good yields when first
cropped now produce low yields. Several fields that were rather
severely eroded in past years have been well terraced and have had
Hubam clover plowed under every few years and now produce good
crops. Many areas can well be used for permanent pasture.

Representative profile of Wilson clay loam, 3 to 8 percent slopes
(in native grass) :

0 to 7 inches, dark grayish-brown noncalcareous clay loam; moderately
granular; neutral.

7 to 18 inches, dark-gray noncalcareous heavy clay; moderately compact but
weakly granular.

18 to 30 inches, light olive-brown calcareous compact clay ; slowly pervious.
30 to 60 inches -, pale-olive, highly calcareous, compact shaly clay.

Representative profile of Houston clay:

(See profile of Houston clay, 4 to 8 percent slopes.)

VARIATIONS: Tillage and erosion have modified the areas considerably;
the two soils have been mixed so that the plow layer is now calcareous in
nearly all places: on margins of stream terraces a few small areas that
are a mixture of sloping areas of Lewisville, Irving, and Norge solls
are included; in the more severely eroded areas there are some small
spots of Sumter clay.

Location: Blackland Prairie on slopes that adjoin smoother areas of
Wilson clay loam and Irving clay loam.

Relief and Drainage: Moderately sloping; runoff is rapid; internal
drainage is very slow.

Erosion: Very susceptible if cultivated; 32 percent, the portion re-
maining in native grass, is not appreciably affected by erosion or
is slightly eroded ; 51 percent is moderately eroded (surface layer of
clay loam thinned about one-half), that is, gullies and rills are num-
erous, and productivity has been lowered 25 to 50 percent; 17 per-
cent is severely eroded and is very poorly suited to crops.
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Parent Material: Calcareous compact clays, mostly marine but partly
old alluvium.

Native Vegetation: Tall prairie grasses.

Utilization: More than half in cultivation; principal field crops are
cotton, corn, and sorghums; pasture (800 acres has a fairly thick
cover of elm, oak, and mesquite trees).

Land Class and Agronomic Group: Fourth-class; group 20.

Wilson-Houston complex, 8 to 15 percent slopes (Wr).—This
strongly sloping complex occupies the more sloping areas but is
otherwise like the Wilson-Houston complex, 3 to 8 percent slopes.
Gradients range from about 6 to 20 percent but are dominantly 8 to
15 percent. Most areas are crossed by numerous gullies. This com-
plex is poorly suited to crops and best used for permanent grass. It
1s very susceptible to erosion if used for crops, and only about 20
percent is cultivated. The areas in native grass, about 70 percent of
the total, are not appreciably affected by erosion’; the 30 percent that
has been cultivated 1is severely eroded and of low value for pasture.

The native prairie pastures on this complex have a carrying capacity
of 1 cow to about 7 acres where well managed. About 200 acres is in
woodland pasture. The complex is nonarable and in agronomic group

21.
YAHOLA SERIES

The Yahola series is composed of reddish calcareous alluvial soils
with sandy subsoils. They consist of little modified recent sediments
along rivers such as the Brazos that drain the Red Plains of western
Oklahoma and Texas. In McLennan County the Yahola soils occur
in the first bottoms of the Brazos River. Their sandy subsoils dis-
tinguish them from the associated Norwood soils, and their lower
situation and absence of darkening in the surface soil distinguish
them from the Brazos soils.

Yahola silt loam, 0 to 1 percent slopes SYA).—-ThiS is a slightly
reddish limy soil that consists of recent sediments of stratified silt
and sand deposited by floodwaters. The soil is moderately fertile
and well drained but subject to occasional overflow. Because of its
sandy subsoil, it is somewhat less productive than the Norwood soils.
Most areas are in cultivation ang are used mainly for cotton and
corn. The areas not cultivated are mostly low bottoms near the
Brazos River.
Representative profile:

0 to 20 inches, reddish-brown calcareous silt loam ; very friable.

20 to 50 inches -, light reddish-brown ecalcareous very fine sandy loam
stratified with lenses of fine sand.

VARIATIONS: Color of the surface soil ranges from brown to reddish
brown; depth to sandy material ranges from about 10 to 30 inches;
some small areas with very fine sandy loam or clay loam surface
soil are included.

Location: Flood plain of the Brazos River.

Relief and Drainage: Nearly level; runoff is medium; internal drain-
age 1s rapid; most areas are flooded every few years; some low
areas are frequently flooded or are destroyed by changes in the
river channel,
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I'rosion: Not susceptible.
P(ﬁ(_mt Material : Stratified alluvial silts and sands from the Brazos
ver.
Native Vegetation: Forest.
Utilization: More than half is cropland used mainly for cotton and
corn; pasture; pastured native forest.
Land Class and Agronomic Group: Second-class; group 10.

Yahola very fine sandy loam, 0 to 1 percent slopes (YB).—This
soil occurs on moderately sandy first bottoms of the Brazos River.
It is somewhat too sandy for highest fertility but produces moderate
yields of cotton, corn, and other crops.

Representative profile:

0 to 20 inches, reddish-brown, calcareous, light very fine sandy loam.

20 to 50 inches 4, light reddish-brown very fine sandy loam stratitied with
fine sand.

VARIATIONS: Small bodies of Yahola loamy very fine sand included.

Location: First bottoms of the Brazos River.

Relief and Drainage: Nearly level flood plain; runoff is medium and
internal drainage is mpi({ to very rapid; floods occur every few
years.

Erosion: Nonsusceptible to water erosion; some soil blowing occurs
when surface is bare of vegetation.

Parent Material: Recent sandy sediments of the Brazos River.

Native Vegetation: Forest.

Utilization: Mostly cropland used for corn and cotton; pasture, 100
acres of which is woodland; urban areas and farmsteads.

Land Class and Agronomic Group: Fourth-class; group 18.

USE AND MANAGEMENT ¢ OF SOILS

CURRENT MANAGEMENT AND SOIL FERTILITY

The soil management now current in McLennan County consists
essentially of tillage for seedbed preparation, the control of weeds,
and some alternation of crops. On some farms, contour cultivation,
terracing, and growing of legumes for green manure are used for soil
improvement and erosion control. The principal crops are clean tilled
and include no legumes. Almost no manure 1s available for applica-
tion to the fields, since few livestock are kept on most farms. Com-
mercial fertilizers are used on all legumes and small grains, With
the exception of contour cultivation, terracing, and use of legumes for
green manure (which are recent developments), this type of soil man-
agement has prevailed in nearly all fields since they were first placed
in cultivation. Most fields have been cropped for 40 to 60 years. The
management does not maintain soil fertility; the prevailing crop
yields are materially lower than those obtained when the land was
new.

The amount and rate of decrease in productivity vary widely amon
soils. Most of the bottom lands were very fertile to begin with, anc

“This section prepared by Harvey Oakes, soil scientist, Soil Conservation
Service.
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they receive some new fertility when fresh soil material is deposited
during floods. Consequently, crop yields are only slightly lower
than they were in early times, and this reduction 1s in part due to
factors other than soil fertility. Cotton yields are lower principally
because of increased damage by insects. Corn and other crops yield
slightly less, partly because of a reduction in soil fertility.

The heavy bottom lands are examples of areas having only slightly
reduced fertility. The sandy uplands and strongly sloping prairie
soils represent the other extreme; these soils have been depleted of
the original small to large stores of plant nutrients by exhaustive
cropping and rapid erosion. Commonly, the more sloping or sandier
areas are farmed until the usual cotton yields fall below about 100
pounds of lint to the acre and then are retired from cultivation. Many
are now abandoned-field pastures and support little useful vegetation.

On other types of land, the rate of decrease in productivity is inter-
mediate. The shallow crumbly soils and the tight soils of the prairies
show more evidence of decreased soil fertility than the deep crumbly
heavy blackland soils. The latter are very strong soils that have with-
stood cropping without soil maintenance unusually well for soils of
uplands; nevertheless, the need for improved soil management is
quite ap{)arent. The increase in yields obtained on areas where
legumes have been fertilized with phosphate and turned under, to-

ether with comparison of yields on relatively new and old soils, in-
dicate that the prevailing yields on these soils are probably a little
less than three-fourths as large as those that woulg be obtained at
the original level of fertility.

The plowing under of }egumes has been successfully used to a
slight extent In the area to imﬁ)rove soil fertility. though this
practice is rapidly spreading, it has been adopted very recently and,
as yet, on only a small proportion of the cropland. )I’{ubam clover,
Austrian Winter peas, and vetch are the principal legumes, but some
cowpeas have been used, especially on the sandier soils. él'ota]aria,
though not commonly grown, is also a good summer legume for the
sandy soils. It is deep rooted, makes a good growth lafe in summer
when moisture is insufficient for cowpeas, and 1s not injured by nema-
todes, or root knot.

Commercial fertilizers have been tried by a few farmers, but their
use has been restricted mainly to the light-colored sandy soils. In
recent years phosphate fertilizers have been used to a shight extent,
and the results obtained indicate that their use is profitable, especially
for fall-planted legumes. 1In all cases, the fertilizer should be placed
under the seed for best results.

Most farmers alternate crops to some extent but follow no definite
rotation. Iixcept for the slight reduction in the amount of cotton
root rot following certain crops, there is little evidence that any par-
ticular sequence of crops without legumes is better than any other
sequence. Yields following corn or small grains tend to be some-
what higher than those following crops that mature late in the fall.
Sorghums commonly depress yields the following year unless the
stubble is plowed under early in the fall. Fairly satisfactory rotations
that include cotton, small grains with Hubam clover, and corn or
sorghums can be used on the soils of the prairies. Corn, winter
legumes (with phosphate applied) for green manure, cotton, and
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sorghums or special crops can be used on the sandy soils. Such rota-
tions will aid materially in maintaining the soil fertility and in
reducing erosion.

Contour tillage and terracing are the principal methods used in
McLennan County for controlling erosion of cropland. Soil Con-
servation Service representatives estimate that in 1953 between 14,000
and 16,000 acres was adequately terraced and had protected terrace
outlets. Several times that acreage has been terraced in some fashion
or other, but the outlets were unprotected and many of the terraces
were of insufficient width and height or of incorrect design. More
harm than good is usually the result of improper terracing., Strip-
cropping is effective on short gentle slopes that do not have gullies
or rills, But most farmers prefer terracing.

Information contained in this report indicates that of the 453,000
acres In cultivation in 1943, 53,000 acres was bottom land with no like-
lihood of erosion and 90,000 was level upland without significant
erosion hazard. The remaining acreage was more or less sloping up-
land subject to erosion in varying degrees. Of this upland, 9,000 acres
was clearly unsuited to crops because of strong slope, severe erosion,
or other reasons; 47,000 acres was sloping (gradients of 4 to 8 percent)
somewhat arable soils, very susceptible to erosion, on which consider-
able erosion occurred under clean-tilled crops, even when the soil was
well terraced and contour cultivated. About 250,000 acres was gently
sloping (gradients of 1 to 4 percent) upland, slightly to moderately
susceptible to erosion, on which intertilled crops could be grown most
of the time without serious erosion if the soil were properly terraced
and contour cultivated.

The reduction in the fertility of the soils of McLennan County is
due mainly to (1) the loss of soil and valuable plant nutrients by
erosion and (2) cropping that has removed plant nutrients. Soil fer-
tility cannot be maintained if plant nutrients are removed by crops
and erosion and none are returned. There is a gradual to rapid decline
under such a system that, although not obvious at first, will eventually
render the most productive soils practically unsuitable for cultivation.
Some areas of sloping once-productive farmland in the county have
already reached this condition and are now in abandoned-field pastures
of low carrying capacity. Other areas are of such low productivity as
a result of exhaustive cropping and erosion that they are of marginal
value and soon will be unsuited as cropland if the present system of
farming is continued.

AGRONOMIC SOIL GROUPS

In considering problems of land use and soil management it is con-
venient to have the many soils of an area combined into groups on
the basis of agronomic characteristics. Such a grouping of the soils
of McILennan County is given in this section. This grouping is neces-
sarily interpretive and more or less arbitrary; somewhat different
groupings might be made with equal justification. The groups are
numbered for convenience in discussing them, and the sequence of
numbers is not necessarily an indication of the relative productivity or
value of the group.
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FIRST-CLASS SOILS

Fertile well-drained soils of bottom lands.—Alluvial soils with
slight to moderate flood hazard, medium to slow internal drainage,
and good moisture-holding capacity ; excellent for nearly all crops.

Group 1.—Medium-textured soils with medium internal drainage:
Asa silt loam, 0 to 1 percent slopes.
Asa silty clay loam, 0 to 1 percent slopes.
Asa very fine sandy loam, 0 to 1 percent slopes.
Catalpa clay loam, 0 to 1 percent slopes, occasionally flooded.
Catalpa clay loam, 1 to 4 percent slopes.
Norwood silt loam, 0 to 1 percent slopes.
Norwood silty clay loam, 0 to 1 percent slopes.
Group 2.—Heavy-textured soils with slow to medium internal
drainage:
Catalpa clay, 0 to 1 percent slopes, occasionally flooded.
Catalpa clay, 1 to 4 percent slopes.
Miller clay, 0 to 1 percent slopes.

Deep crumbly heavy soils of prairies.—Very good for most field
crops; suited to alfalfa where not infested with cotton root rot; ex-
cellent for pasture.

Very slow internal drainage; not particularly suited to small
grains:
Group 3.—Gently sloping with slight to moderate suscepti-
bility to erosion:

Bell clay, 1 to 4 percent slopes. ,
Burleson-Houston clays, 1 to 3 percent slopes.
Houston Black clay, 1 to 4 percent slopes.
Houston Black gravelly clay, 1 to 4 percent slopes.
Houston clay, 1 to 4 percent slopes.

Group 4.—Nearly level; little or no susceptibility to erosion:
Bell clay, 0 to 1 percent slopes.
Bell clay, noncalcareous variant, 0 to 1 percent slopes.
Houston Black clay, 0 to 1 percent slopes.
San Saba clay, 0 to 2 percent slopes.

With medium to slow internal drainage; excellent for small
grains:
Group 5.—Mostly gently sloping but some level; slight to
mogerate susceptibility to erosion:

Austin silty clay, 1 to 4 percent slopes.
Brewer clay loam, 0 to 1 percent slopes.
Crawford clay, 1 to 3 percent slopes.
Denton clay, 1 to 4 percent slopes.
Lewisville clay, 1 to 4 percent slopes.
Lewisville clay, 0 to 1 percent slopes.
Lewisville clay loam, 1 to 4 percent slopes.
Norge clay loam, 1 to 4 percent slopes.

Brown moderately permeable loamy soils of river benches and
uplands.—Fertile well-drained soils that are very responsive to
management; very good for most field crops, excellent for truck
crops and fruits, and good for permanent pasture.
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Group 6.—Nearly level to gently sloping; no or slight suscepti-
bility to erosion:
Bastrop fine sandy loam, 0 to 1 percent slopes.
Bastrop very fine sandy loam, 0 to 1 percent slopes.
Norge finesandy loam, 1 to 4 percent slopes.
Vanoss fine sandy loam, 0 to 1 percent slopes.
Vanoss silt loam, 0 to 1 percent slopes.

SECOND-CLASS SOILS

Deep tight soils of grasslands.—Moderately fertile soils with com-
pact subsoils; crusty and somewhat droughty; good for most field
crops; very good for pasture.

roup 7.—Gently sloping; slight to moderate susceptibility to
erosion :
Burleson clay, 1 to 3 percent slopes.
Crockett loam, 1 to 3 percent, slopes.
Irving clay loam, 1 to 3 percent slopes.
Payne clay loam, 1 to 2 percent slopes.
Riesel-Irving gravelly clay loams, 1 to 4 percent slopes.
Wilson clay loam, 1 to 3 percent slopes.
Group 8.—Level; not susceptible to erosion:
Burleson clay, 0 to 1 percent slopes.
Irving clay loam, 0 to 1 percent slopes.
Trving silt loam, 0 to 1 percent slopes.
Trving-Axtell complex, 0 to 1 percent slopes.
Ivanhoe-Trving-Axtell complex, 0 to 1 percent slopes.
Wilson clay loam, 0 to 1 percent slopes.

Gently sloping moderately shallow crumbly heavy soils of grass-
lands.—Good for most field crops; fair to good for corn; excellent
for small grains and pasture.

Group 9.—Gently sloping; slightly to moderately susceptible to
erosion:
Houston Black clay, moderately deep variant, 1 to 4 percent
slopes.
Patrick clay, 1 to 4 percent slopes.
San Saba clay, shallow variant, 0 to 1 percent slopes.

Moderately fertile soils of bottom Iands, with sandy subsoils.—
Good for most field crops.
Group 10.—Level; occasionally overflowed:
Brazos silt loam, 0 to 1 percent slopes.
Yahola silt loam, 0 to 1 percent slopes.

THIRD-CLASS SOILS

Sloping crumbly heavy soils of grasslands.—Good for most field
crops but require careful management to control erosion in crop-
land ; very good for pasture. )

Group 11.—Moderately sloping; moderately to very susceptible
to erosion:
Austin silty clay, 4 to 8 percent slopes.
Houston clay, 4 to 8§ percent slopes.
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Krum clay, 4 to 8 percent slopes.

Lewisville clay, 4 to 8 percent slopes.

Lewisville clay loam, 4 to 8 percent slopes.

Riesel-Irving gravelly clay loams, 4 to 8 percent slopes.

Gently sloping shallow soils of grasslands.—Arable crumbly clays
7 to 18 inches deep over chalk or limestone; good for small grains;
fair for most other field crops; very good for pasture.

Group 12.—Slightly to moderately susceptible to erosion:
ustin silty clay, shallow variant, 1 to 4 percent slopes.
Crawford clay, shallow variant, 1 to 3 percent slopes.
Denton clay, shallow variant, 1 to 4 percent slopes.

Gently sloping light-colored sandy loams with deep surface soils.—
Timbered upland soils of favorable physical character but low nat-
ural fertility; very responsive to soil management; very good for
truck crops, fruits, peanuts, and various special crops; fair to good
for field crops; fertilization required for good yields; poor for
pasture; fair as woodland.

Group 13.—Slightly to moderately susceptible to erosion:
Milam fine sandy loam, 1 to 4 percent slopes.
Sawyer fine sandy loam, 0 to 1 percent slopes.
Travis fine sandy loam, 1 to 4 percent slopes.

Frequently flooded fertile soils of bottom lands.—Mainly heavy
clays with slow internal drainage; most areas are suited to, and
productive of, field crops, but crop production is difficult and some-
what hazardous; excellent for pasture.

Group 14:
é)atalpn clay, 0 to 1 percent slopes, frequently flooded.
Catalpa clay loam, 0 to 1 percent slopes, frequently flooded.
Kaufman clay loam, 0 to 1 percent slopes.
Kaufman loam, 0 to 1 percent slopes.
Pledger clay, 0 to 1 percent slopes.
Trimty clay, 0 to 1 percent slopes.

FOURTH-CLASS SOILS

Sandy soils with compact subsoils.—Acid forested soils of low
natural fertility ; rather droughty; poor to fair for field crops; fair
for pasture and as woodland.

Group 15.—Nearly level to gently sloping; slightly to moder-
ately susceptible to erosion :
Axtell fine sandy loam, 0 to 2 percent slopes.
Axtell very fine sandy loam, 0 to 1 percent slopes.
Hortman fine sandy loam, 2 to 4 percent slopes.
Riesel-Axtell gravelly loams, 1 to 4 percent slopes.

Very shallow arable soils of grasslands.—Fair for small grains and
cultivated pasture; poor for most other crops; good for pasture.
Group 16.—Gent]ly to moderately sloping; moderately to very
susceptible to erosion:
Austin silty clay, shallow variant, 4 to 8 percent slopes.
Austin-Eddy gravelly clay loams, 1 to 4 percent slopes.
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Loose deep sands of timbered uplands.—Fair to good for peanuts,
watermelons, and a few other special crops; poor for most field
crops and pasture.

roup 17.—Gently sloping; slight or no susceptibility to erosion:
Isufaula fine sand, 0 to 2 percent slopes.
Milam loamy fine sand, 1 to 4 percent slopes.
Stidham loamy fine sand, 0 to 2 percent slopes.

Sandy soils of first bottoms with very sandy subsoils.—Poor to fair
for field crops; good for pasture; fair for woodland.
Group 18.—Infrequently flooded; not susceptible to erosion:
razos loamy very fine sand, 0 to 1 percent slopes.
Yahola very fine sandy loam, 0 to 1 percent slopes.

Sloping sandy soils mostly on timbered uplands.—Good to fair for
tree fruits and truck; poor for most field crops and pasture; fair
as woodland.

Group 19.—Sloping; mostly moderately susceptible to erosion:
Bastrop fine sandy loam, 4 to 8 percent slopes.
Hortman-Axtell fine sandy loams, 4 to 10 percent slopes.
Milam fine sandy loam, 4 to 8 percent slopes.

Riesel-Axtell gravelly loams, 4 to 8 percent slopes.
Travis fine sandy loam, 4 to 8 percent slopes.

Sloping arable tight soils of grasslands.—Poor to fair for most
field crops; good for pasture.
Group 20.—Sloping; very susceptible to erosion:
rockett loam, 3 to 8 percent slopes.
Wilson-Houston complex, 3 to 8 percent slopes.

NONARABLE SOILS

Soils of grasslands.—Good for pasture.
Group 21:

Xustin silty clay, 8 to 15 percent slopes.
Crockett loam, 8 to 15 percent slopes.
Crockett clay loam, severely eroded, 3 to 8 percent slopes.
Eddy silty c?ny, 8 to 15 percent slopes.
Eddy gravelly clay loam, 4 to 15 percent slopes.
Ellis clay, 6 to 15 percent slopes.
Houston clay, 8 to 15 percent slopes.
Patrick gravelly clay, 2 to 15 percent slopes.
San Saba-Crawford stony clays, 1 to 2 percent slopes.
Sumter clay, 8 to 20 percent slopes.
Tarrant stony clay, 1 to 8 percent slopes.
Tarrant-Brackett stony clays, 8 to 20 percent slopes.
Wilson-Houston complex, 8 to 15 percent slopes.

Soils of bottom lands.—Good for pasture or woodland.
Group 22:
Alluvial soils, undifferentiated, 0 to 1 percent slopes.
Broken land, Catalpa soil material.
Catalpa gravelly clay loam, 0 to 1 percent slopes.
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Rough and waste lands.—Of low value for agriculture or forestry.
Group 23:
Eddy gravelly clay loam, 15 to 50 percent slopes.
Riverwash.
Rough broken Iand.
Rough stony land, Brackett soil material.

GROUPS 1 AND 2

The soils of groups 1 and 2 have not been aflected by erosion. These
soils are moderately to highly productive, and their yields have de-
clined very little since they were first put in cultivation. The increase
or maintenance of fertility in these soils is usually given little thought,
yet it is probable that economical increases in yields can be obtained
under better soil management. In many cases cotton and corn that fol-
low alfalfa have shown yield increases of 15 to 30 percent tor periods
lasting 2 to 3 years. Somewhat similur responses might be expected
from crops following Hubam clover. These results indicate that these
soils ave deficient in nitrogen.

It has been found that the use of 100 to 300 pounds of cyanamid
alone,® or 500 pounds of 4-8—4 fertilizer, on soils of the Brazos River
hottom (Miller and Yahola soils) produced increases in yields rang-
ing from 7.5 to 43.5 percent, or an average of 23.5 percent more than
the unfertilized soil, and that cyanamid alone, which contains only
nitrogen, produced as large yields in general as the mixed fertilizer.
Apparently the addition of nitrogen, either in commercial fertilizer
or by growing legumes, will give economical increases on the soils of
groups 1 and 2. Alfalfa should be grown as often as feasible, as it
produces a valuable hay crop and adds nitrogen and organic matter to
the soil.

GROUPS 3 AND 4

Generally fertilization of cotton on blackland soils ¢ does not in-
crease the yields enough to pay the cost of fertilizer. However, if phos-
phate fertilizers ave supplied to inoculated legumes preceding cotton
and corn, the good responses of the legumes are reflected in the in-
creased yields of the succeeding cotton and corn crops. On soils of
groups 3 and 4, Austrian Winter peas, vetch, or Hubam clover are
satisfactory legumes for planting in regular rotation with row crops
for maintenance or improvement of soil productivity. Vetch and
Austrian Winter peas should be inoculated and planted 1n the fall and
supplied with phosphate fertilizer. These crops can be turned under
in the spring and followed by cotton. Hubam clover may be planted
in fall and, 1f it makes enough growth, turned under in the spring
and followed by cotton. If sufficient growth is not made, as is often the
case, the clover is allowed to mature seed for harvesting by a combine,
and the straw is left in the fields for soil improvement. If moisture is
adequate, the land may then be planted to grain sorghums the same
season or planted to cotton the following spring.

® TEXAS AGRICULTURAL EXPERIMENT STATION, TEXA8 AGRICULTURAL EXPERIMENT
STATION 46TH ANNUAL REPORT. 257 pp. 1933.

*REYNOLDR, B. B, McNess, G. T., HaLL, R. A, AND OTIHERS. FERTILIZER EXPERI-
MENTS WITH COTTON. Tex. Agri. Bxpt. Sta. Bul. 469, 31 pp. 1932,
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The soils of group 3, if gullies and rills are present, should be
properly terraced and contour cultivated, and legumes used in the
rotation. Alfalfa can be grown successfully on some of the soils of
this group and is suggested where root rot is not prevalent.

GROUP 35

The use of legumes, phosphate fertilizer, terraces, and contour cul-
tivation, as suggested for soils of groups 3 and 4, is applicable for
soils of group 5. The soils of group 5 are excellent for small grains.
A very satisfactory rotation of corn, oats with Hubam clover, and
cotton can be followed on them. The Hubam clover is generally
seeded over the small grain in the winter; after the smull ¥'zlin 18
harvested the clover can be grazed or left to mature seed for harvest.
Terraces are not needed on Lewisville clay, 0 to 1 percent slopes, and
are usually not necessary on the gently sloping soils having no gullies
or rills it cover is provided.

GROUP 6

The soils of group 6 are among the most productive and desirable
soils of the county for growing general and special crops. They are
also among the most responsive to good management. Austrian
Winter peas or vetch, when inoculated and fertilized with about 150
to 200 pounds of 20 percent superphosphate an acre and turned under
in the spring before cotton is planted, will give average increases of
20 to 35 percent. Hubam clover also does well on these soils and
produces a good seed crop. 1f it is used in the rotation about 1 year
1n 3 or 4, yields of other crops will be maintained or increased. ~Al-
falfa is not generally grown on soils of this group, but if inoculated
and fertilized with phosphate, it should produce moderate to high
yields of hay. Cowi)eas also do well on these soils and are good sum-
mer legumes for soil improvement. Terraces are not needed on the
Vanoss or Bastrop soils of group 6, but areas of Norge fine sandy loam,
1 to 4 percent slopes, with gullies and rills should be terraced and
contour farmed.

GROUPS 7 AND 8

The soils of groups 7 and 8 are crusty and somewhat droughty be-
cause they have heavy claypan subsoils. The use of deep-rooted
legumes like Hubam clover, or of green-manure crops of Austrian
Winter peas or vetch, will aid considerably in improving the tilth and
productivity of these soils. Use of phosphate fertilizers with inoc-
ulated legumes is suggested as often as feasible, and these should
be used at least 1 year in 3. Satisfactory rotations for these soils
are: (1) Corn, oats with Hubam clover, and cotton; or (2) corn,
Austrian Winter peas or vetch turned under for green manure, cotton,
and oats. Grain sorghums may replace corn in the rotation, and
cotton should follow the green-manure crop. If such rotations as
these are used, little if any change in the acreage of cash crops is
needed and the fertility of the soil is maintained or increased. Ter-
races are not needed on the level soils of group 8, but properly con-
structed terraces and contour cultivation should be used on the soils
of group 7 to conserve both soil and moisture.
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GROUP 9

The soils of group 9 have about the same vequirements for good
management as those of group 5. However, they are shallower, have
a restricted root-feeding zone, and, as a rule, are somewhat more
droughty. As they are used mainly for growing cotton, oats, corn,
and sorghums, satisfactory rotations are those that include Hubam
clover, vetch, Anstrian Winter peas, or a similar legume about 1 year
in 4. If phosphate fertilizer is used under the legumes, the produc-
tivity of t]hese soils can be increased. The more sloping areas should
be terraced and contour farmed to reduce soil loss.

GROUP 10

The soils of group 10 are similar to the soils of group 1 in their
requirements for good management. They have sandier subsoils,
however, and are somewhat less productive. In addition, crops on
them do not withstand droughts so well as on the soils of group 1. To
add nitrogen to the soils of group 10, inoculated Hubam clover fer-
tilized with phosphate fertilizer can be used in a crop rotation with
corn and cotton. If alfalfa is grown, no other legume crop is needed
during the following 2 or 8 years. Vetch or Austrian Winter peas
may be used as a green-manure crop to be followed by cotton, if the
cash crop is cotton instead of Flubam clover for seed. The natural
fertility of these soils is relatively high, and a legume grown about
1 year n 4, for green manure, seed, or hay, will increase the nitrogen
content of the soils and maintain or increase the yields of such crops
as cotton, corn, or sorghums.

GROUP 11

The soils of group 11 were moderately productive when first placed
in cultivation, but yields of crops have declined as much as 50 percent
on most of them because of the removal of plant nutrients by erosion
and by cropping. Erosion control is the first management require-
ment. The fertility cannot be maintained by other means if the top-
soil is removed by erosion faster than it is formed. Practically all
soils of this group, if kept in cultivation, should be properly terraced ;
outlets should be well grassed before terraces are constructed; rows
should be on the contour; and at least one-third of the cultivated land
should be planted to erosion resisting crops such as small grains,
broadcast sorghums, sudangrass, or millet.

These soils have about the same fertilizer requirements and re-
sponses as the soils of groups 3 and 4. Complete fertilizers generally

onot increase the yields enough to pay the cost. Inoculated legumes,
fertilized with phosphate, have increased growth and economically
increased the yields of following crops of corn, cotton, or grain sor-
ghums. Hubam clover, Austrian Winter peas, or vetch are among
the legumes most successful on these soils. A 3-year rotation of (1)
cotton, oats overseeded with IHubam clover, and corn or (2) corn,
Austrian Winter peas or vetch seeded in the corn, cotton, and sor-
ghums will maintain or increase the productivity of these erodible
soils if they are adequately terraced.
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GROUP 12

The soils of group 12 have physical characteristics very favorable
for cultivation.” Because of the rather thin soil, however, they can-
not store large quantities of moisture, and summer crops are more
susceptible to drought than on deeper soils. Small grains produce
yields almost equal to those on deeper soils, and the rotation should
be centered avound these crops. Because of the shallowness of the
soils of this group, terraces are not feasible on many areas and ero-
sion control must necessarily be imostly by vegetative measures. Small
grains overseeded with ITubam clover and alternating with cotton
or grain sorghums give fairly effective erosion control and maintain
the nitrogen supply. Austrian Winter peas or vetch planted for
green manure and followed by cotton and small grains also makes a
satisfactory rotation. Legumes should be inoculated and reccive
phosphate fertilizer at planting time. The very shallow sloping
eroded areas should be retived from cultivation and seeded to adapted
native grasses. A legume should be turned under or left on the land
before these areas ave sceded or sodded for pasture.

GROUP 13

The soils of group 13 are similar to the sandy soils of east Texas
in fertilizer requirements and response to management. These soils
are deficient in nitrogen, phosphorus, and potassium. Tests conducted
at the Texas Agricultural Experiment Substation located at Tyler
showed that plowing under vetch fertilized with superphosphate and
potash practically doubled the yield of corn and increased the yleld
of cotton 80 percent. The application of 200 to 400 pounds an acre
of 4-12-4 or 4-8-4 fertilizer, ov of fertilizer supplying similar amounts
of plant nutrients, is suggested for cotton on the sandy soils of east
Texas.” Comparable responses to fertilizer or green manure can be
expected from the soils of group 13. Cowpeas or mungbeans pro-
duce well on these soils; either can be planted alone, the seed har-
vested, and the vines left on the land or turned under for soil im-
provement. Cowpeas and mungbeans can be grown in alternate
rows of corn and handled in the same manner. Crotalavia can be
used for soil improvement by planting it following harvest of a spe-
cial crop or truck crop. Terracing and contour cultivation may be
necessary on the more sloping and erodible areas, especially if gullies
and rills are present.

GROUP 14

The soils of group 14 are naturally very productive, but crop pro-
duction is difficult and hazardous because of overflows. Protection
from overflow is the most important immediate management need
for these soils, but this is not feasible from the individual owner’s
standpoint. A practice that appears practical is growing a leg-
ume about 1 year in 4 to increase the nitrogen supply in the soil.  The
more frequently flooded lower lying areas on which crop production
is uncertain or unprofitable can be sodded to bermudagrass for pas-
ture. Well-sodded pastures of bermudagrass that are mowec{ to

T See footnote 6, p. N7,
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control weeds have a carrying capacity of 1 cow to 2 acres, which is
probably a greater return than if the land were cultivated.

GROUP 135

The soils of group 15 are of low natural fertility and somewhat
droughty but are responsive to soil management and can be made
rather productive. Crops on these soils respond well both to complete
fertilizers and to green-manure crops of legumes.  Because of the com-
pact subsoils of this group, crops do not withstand long dry periods.
Crops that mature in spring and early in summer therefore should be
planted as much as possible. These soils are similar to a soil (Lufkin
fine sandy loam) tested at College Station, Texas. The results of 15
years of tests at that station clearly show that the soils respond to
applications of nitrogen, phosphorus, and potash, and that a 4-12-4
fertilizer applied at the rate of 400 pounds an acre gives good results.
The results obtained over a 10-year period also show that plowing
under vetch that had received 500 pounds an acre of 0-8-4 fertilizer
increased the yield of cotton 40 percent.

Cowpeas also do fairly well on these soils. They are easily included
in the cropping system and serve the dual purpose of adding nitrogen
to the soil and of producing a seed crop that can be harvested. Crotal-
aria, although not commonly grown in the county, is a deep-rooted
summer legume that should do well on these soils. Hubam clover
needs applications of phosphorus, and probably lime, for successful
growth. Aveas of these soils moderately eroded should be terraced
and contour-cultivated if used for crops. Areas with numerous gullies
and rills should be sodded to bermudagrass for pasture after a crop of
legumes fertilized with phosphate has been turned under.

GROUPS 16 TO 20

The Fourth-class soils of the county, as a whole, are of marginal
value for cropland and best suited to pasture. Many of these soils,
however, occur in small areas where cultivation is feasible. The fol-
lowing suggestions for management of soils of groups 16 to 20 are
made under the assumption that the soils are to be used for special
or specified crops and not for various kinds of general ficld crops.

The soils of group 16 are best suited to small grains, sudangrass,
or pasture. Probably the most satisfactory rotation for maintaining
or Improving the productivity of croplands consists of small grains
and Hubam clover. The small grain is overseeded with Hubam
clover during winter or early in spring. The grain is harvested, and
the clover is grazed during the summer after sufficient growth, or it
is allowed to mature for seed. If the seed is harvested, some grazing is
obtained before the land is plowed for fall sceding to small grain.

In some parts of the country sweetclover and oats are planted in
alternate drill-rows 14 to 16 inches apart, and good yields of each
crop are obtained. This method should be successful on these shallow
soils if oats and Hubam clover were planted. Phosphate fertilizer
will increase the growth of the clover and the yields of the following
grain crop. These soils are too thin for terracing. Aveas that re-
quire terracing for erosion control should be retired to pasture and
seeded to adapted native grasses.
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The soils of group 17 are of low natural fertility but are well suited
to special crops. Except in some areas and under favorable conditions,
they are not well suited to most field crops and pasture because they
have low productivity and are susceptibile to leaching. When these
soils are used for special crops, large amounts of complete fertilizer,
ranging from 400 to 1,000 pounds an acre, are needed. Continual
replenishment of organic matter is also desirable to reduce leaching
and to maintain an adequate supply of nitrogen. Nitrogen can be
added by using summer legumes (cowpeas ov crotalaria), or by turning
under vetch or Austrian Winter peas fertilized with 200 to 300 pounds
of superphosphate.

These soils are not susceptible to water erosion, but some soil blow-
ing occurs when they ave bare. Soil blowing can be controlled eftec-
tively by leaving crop residues on the surface or by following clean-
tilled crops of early vegetables or peanuts with cover crops, planted
either in summer or fall.

The natural fertility of the soils of group 18 was but moderate when
they were first placed in cultivation and has declined considerably
under the row-crop system of farming. The productivity of these
soils can be restored or increased by the use of legumes about 1 year in
3 or 4 in a rotation with corn, cotton, or grain sorghums. Hubam
clover may be used to produce seed to be harvested (the straw left on
the land), or vetch or Austrian Winter peas may be turned under and
followed by cotton. Legumes for soil improvement need phosphate
fertilizer.

The soils of group 19 differ from those of group 13 mainly in hav-
ing more sloping surfaces and greater susceptibility to erosion. The
fertilizer applications and legumes suggested for group 13 are ap-
propriate on these soils. All cultivated land should be terraced and
contonr cultivated. Winter cover crops of vetch or Austrian Winter
peas (which are turned under in the spring for green manure) and
erosion-resisting summer crops, including legumes, should be used as
often as possible. The more eroded sloping areas on which good soil
management is not feasible should be retired to pasture and seeded or
sodded to bermudagrass, bluestem, or other adapted grasses. A
legume crop fertilized with phosphate should be turned under before
seeding or sodding for pasture.

The soils of group 20 have about the same physical characteristics
and crop adaptations as those of group 7. However, they are more
sloping and more susceptible to erosion, and they have been damaged
more by erosion and exhaustive cropping than the soils of group 7.
The first requirement in management for these soils is the control of
erosion. 'They are of low productivity, and many areas are better
suited to pasture or native meadow than to crops. Where kept in cul-
tivation, these soils nced proper terracing, contour cultivation, and
planting to erosion-resisting crops at least 1 year in 3. The fertilizers,
legumes, and crop rotations given for soils of groups 7 and 8 are
applicable to this group. The more sloping and eroded areas and
those on which satisfactory soil management is not feasible should be
retired to pasture and seeded or sodded to bluestem and bermuda-
grass after a legume crop has been turned under.
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GROUPS 21 TO 23

The members of groups 21 to 23 are nonarable soils and land types
physically unsuited to cultivation but of low to high value as pasture.
The intensity of use and management will depend Iargely on their
location in relation to arable soils. Intensive treatment will be prac-
tical for many small aveas that occur in association with large areas of
arable soils but would not be feasible for large areas not associated
with arable soils.

The soils of group 21 are mainly strongly sloping prairies that
originally supported a thick stand of highly nutritious grasses.
Many areas have been cultivated; they are now eroded, abandoned-
field pasture. Many others have been overgrazed and are covered
with weeds and few desirable pasture grasses. Pastures of rather
high carrying capacity can be developed on all these areas if they
are carefully managed. Weeds and brush can be controlled, and
grazing should be regulated so that native grasses can spread natur-
ally. Where the stand of native grasses 1s very thin, overseeding
may be feasible. ~Areas that have been cultivated and have no vege-
tation of economic value need establishment of good pasture grasses.
It you have soils of this kind, see your local SCS conservationist or
county agent. They will give you information on kinds of grasses
to seed and tell you how to do the job.

Controlled grazing, weed control by mowing or by grazing with
sheep, and brush control are profitable practices.

The soils of group 22 are on bottom lands unsuitable for cultivation,
but they provide excellent pasture if they are cleared and sodded to
bermudagrass, Hubam clover, and burclover. Control of weeds and
brush is necessary on open areas, and some clearing of brush from
wooded areas may be feasible.

The rough and waste lands of group 23 require little treatment
except controlled grazing. Ask your local Soil Conservation District
for help in soil management, best land use, and suitable erosion control.

EROSION AND EROSION CONTROL

The percentage of each geographic subdivision (Brazos River bot-
toms, Grand Prairie, sandy forested uplands, and Blackland Prairie)
in the four erosion classes recognized in the survey is given in table
6. This table shows that erosion, due mainly to poor soil manage-
ment that includes improper land use, is a serious problem on soils
of the uplands of the county.

The soils of the Brazos River bottoms proper are not affected by
erosion. The 5.61 percent of this geographic subdivision (table 6)
affected by moderate or more severe erosion occurs on relatively short
slopes between low terraces and the flood plain or between levels of
low terraces. The areas with moderate erosion do not constitute an
important hazard, as erosion can be effectively controlled by vegetation
without necessarily involving a change in land use. Annual or
perennial crops of sorgo, Flubam clover, alfalfa, or little bluestem,
planted in wide strips or bands on the contour, are effective on most
areas. The moderately severe and severe erosion occurs entirely on



TaBLE 6.—E'rosion by geographic subdivisions in McLennan County, Tex.

Geographic subdivisions No or slight erosion | Moderate crosion Moderately severe Severe erosion Totsl
erosion

Blackland prairie section: Aeres Percent Acres Pereent Acres Percent | Acres | Percent Acres
Blackland prairie proper___________ 223, 000 55. 7% 116, 1400 29.12 49, 200 12.31 | 11, 100 2. 78 3499, 700
Brazos River bottoms '___ . ________ 42,100 94. 39 1, 300 2.91 400 . 90 800 1. S0 44, 600
Sandy forested uplands____________ 27, 000 73. 37 7, 300 19. 89 2, 200 6. 0V 200 .54 36, 700
Grand Prairie_. . ___.______ 151, 400 84. 84 26, 600 14, 94 400 22 oo .. 0 178, 400
Total_ __ . ___ 443, 500 67. 24 151, 600 23. 00 52, 200 7.92 | 12,100 1. 84 2 659, 400

! Comprise the flood plains of the Brazos River and border low terraces occupied by Bastrop, Brewer, and Vanoss soils.

2 Does not include 6,600 acres of water area (Grand Prairie, 100 acres; Blackland Prairie, 3,800; and Brazos River bottoms, 2,700.)
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Bastrop fine sandy loam, 4 to 8 percent slopes. These eroded areas
are on the slopes above overflow between nearly level terraces or be-
tween low terraces and the flood plain. They are small, as a rule,
and erosion can be controlled by terraces and contour cultivation sup-
plemented by strips of erosion-resisting crops or by permanent vege-
tation. Most of these areas are located near farmsteads. They could
therefore well be terraced and used for orchards in which both summer
and winter legumes are the only crops grown, or they could be seeded
and sodded to bermudagrass, burclover, and Hubam clover and used
for permanent pasture.

Only about 15 percent of the Grand Prairie (table 6) has moderate
or moderately severe erosion, and none has severe erosion. The in-
extensiveness of erosion is due partly to the large percentage of the
area in permanent grass and to the cropping system that centers
around small-grain production. Erosion in this geographic sub-
division can be effectively and economically controlled by terraces and
contour cultivation, or by contour cultivation and stripcropping with
erosion-resisting crops. Field stripping—planting alternate wide
strips of erosion-resisting crops and row crops at right angles to the
slope—is effective on the gentle slopes cut by gullies and rills.

Because of their inherent low fertility, the sandy forested uplands
are readily injured by moderate erosion. As shown in table 6, a little
more than 26 percent of these soils is affected by moderate to severe
erosion, but less than 7 percent of this is moderately severe or severe.
Most of the soils can be restored to their original fertility and the pro-
ductivity increased by good management. An adequate system of
terraces, crop rotations including a legume every 3 years, green-
manure crops of legumes fertilized with phosphate, and the use of
complete fertilizers when green-manure crops are not grown will
maintain or increase the productivity of these soils and reduce erosion
to a minimum. Areas of severely eroded soils and those on which
good soil management is not feasible should be sodded to bermuda-
grass for pasture.

The Blackland Prairie, as shown by table 6, is more affected by
erosion than any other geographic subdivision. About 44 percent of
the entire area is affected by moderate to severe erosion. The ex-
tensive erosion on this subdivision is due to (1) a combination of soils
susceptible to erosion, (2) a high percentage of cultivated land, (3)
a system of farming in which clean-tilled row crops are dominant,
and (4) improper use of sloping very erodible soils for cropland in-
stead of for perennial grass.

On moderately eroded areas of the Blackland Prairie without gullies
and rills, erosion can be controlled by striperopping and contonr culti-
ration,  Because of the difficulty in harvesting, grazing, or maintain-
ing strips and the lack of adapted erosion-resisting crops, most farmers
prefer to terrace these areas as well as those having gullies and rills.
Generally if legumes for green manure and crop rotations that include
legumes and erosion-resisting crops are used, stripcropping is not
necessary on areas with moderate erosion that have been terraced.
Aveas affected by moderately severe erosion should be terraced and
contour cultivated. In addition, at least one-third of their acreage
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should be planted to crosion-resisting crops each year. This may be
done by planting one-third of the land to clover and soil-improving
crops each year, with the use of needed fertilizer. Severely eroded
areas should in most cases be seeded and sodded to adapted grasses
and legunies and retived to pasture. If kept in cultivation, they nced
treatment similar to that for moderately eroded areas, but at least
one-half the area should be in erosion-resisting crops for the first
few years after terraces are constructed. Soil-management practices
as outlined for the ditferent soil groups in the section, Agronomic
Soil Groups, should be used with terraces as well as on areas where
terraces ave not considered necessary.

The importance of terrace outlets and terrace maintenance cannot
be overstressed. Many of the worst gullies in the county originated
at unprotected terrace outlets. A good sod of permanent grass has
proved most successful protection for terrace outlets. Where there
are no naturally grassed areas into which the terraces can be emptied,
bermudagrass 1s generally best for sodding a waterway. Current
specifications of SCS call for terraces with low gradient, nowhere
more than 3 inches fall per 100 fect of terrace length, a broad base
(if ridge type is used), and about 18 inches effective height after
settling. Channel-type terraces, constructed by moving all the soil
downhill from the upper side of the terrace and leaving a broad
shallow flat-bottomed channel, are preferred by some instead of ridge-
type terraces. Terraces should be maintained each year or as often
as the soil is plowed.

The Soil Conservation Service maintains technicians in Waco, West,
and McGregor to give assistance to farmers in planning programs for
erosion control. They should bhe consulted for additional and de-
tailed information concerning specific farms or ureas.

SEEDBED PREPARATION, DISEASES, AND INSECTS

Land preparation for cotton and other row crops usually consists
of cutting the stalks of the preceding crop with a stalk cutter and
listing once or twice. TFollowing outs and other broadecast crops, the
soil is plowed, usually to a depth of 4 or 5 inches. Any method of
land preparation that controls weeds, saves the crop residues, and
furnishes a crumbly seedbed seems equally effective.  On clean-tilled
areas, these results are accomplished with less labor by listing than
by plowing. Nearly all of t\lc soils of the county have favorable
tilth, and a good seedbed may usually be obtained with little diffi-
culty. An occasional deep plowing, say once every H or 10 years,
may benefit fields in which a plowsole tends to develop, but there is
nothing to indicate that deep plowing every year would be a good
practice. Diskplows are generally used instead of moldboard plows
on the clay soils, which do not shed well from tillage implements.

The most important disease affecting crops in McLennan County
is cotton root rot. This disease “lives over” in the soil, and its dis-
tribution is related to soil type. It is widespread on all of the heavier
and more limy prairie soils, is of slight extent on the tight prairie soils,
and is essentially absent on the first bottoms and sandy timbered up-
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lands. The discase affects cotton and nearly all other tap-rooted
crops except grasses. There is no known practical method of elim-
inating the disease from a field in which 1t has become established.
Long rotations that include two or more successive nonsusceptible
crops, green manuring with legumes, and fertilization to hasten crop
maturity afford some control of the disease. This disease limits the
legumes that may be used to varieties that are resistant or that make
their principal growth during the cooler seasons when the disease
ie inactive. Alfalfa is seriously affected; certain varieties of cow-
peas are resistant; Hubam clover and winter legumes commonly ma-
ture before cotton root rot has become active.

Injury by cotton insects is the partial cause of the relatively low
average cotton yield in the county as a whole. The insects that do
most damage are the cotton boll weevil, fleahopper, bollworm, and
Jeafworm. All of these can be controlled by proper use of insecti-
cides. Information as to the proper methods of poisoning these in-
sects can be obtained from the county agricultural agent. A few of
the more successful farmers, especially some of the larger landowners
in the Brazos River bottoms, use insecticides for boll weevil, flea-
hopper, and bollworm with good success. Many farmers poison the
leafworm.

ESTIMATED YIELDS

The estimated average acre yields of the principal crops that may
be expected over a period of years on the soils of McLennan County
are given in table 7. The yields listed in columns A are average
yields that can be expected over a period of years on all areas within
the county where management practices remain about the same as they
were at the time of the survey. These average yields were consid-
erably lower than those obtained by good farmers, since indifferent
soil management was prevalent.

The yields listed under columns B are those to be expected if
all improved practices that have proved successful in the area are
followed. On cropland, this superior management involves use of
adapted high-yielding varieties, contour cultivation and terracing
where necessary for conservation of soil and moisture, green manur-
ing with legumes, and control of crop pests and diseases. For most
soils, the estimated yields under superior management are those ob-
tainable without commercial fertilizer or soil amendments; however,
those for the sandy forested uplands are obtained with the use of
fertilizers. The yields of certain crops under prevailing manage-
ment or under superior management have been omitted for soils that
are not suited to these crops or that are not commonly used for them.

The estimated productivity of pasture is expressed in cow-acre-
days® The estimates refer primarily to pastures made up of native
plants; superior management for pasture involves proper stocking,
control of weeds, establishment of the best-adaptegi forage plants,
and on the sandy forested uplands, the use of fertilizer and lime. If
no productivity is shown in table 7, an insignificant amount of the
soil is in pasture, or none at all.

® See footnote 1, table 7.



TarLe T.—Estimated average acre yields of principal cro ps that may be expected over a period of years on the soils
of MecLennan County, Tex., under two levels of management

{ Yicids in columns A are those obtained under prevailing management; yields in columns B may be expected under superior management. Blank spaces indicate that the
soil Is not suited to the crop or is not commonly used for it]

Cotton Corn Oats Grain | Wheat Peanuts Sorgo Alfalfa Pasture Agro-
lint sorghums ‘ Land| nom-
Soil ! class | ic
| | | group
A | B | A B A B A B A B A+ B A B A | B A B
| ' e O
| Lo 4L e Bui Buo Bu.l Bu Bu. Bu. Bu. Bu. Bu. Tons Tons Tous Toux Con : Cou-
Alluvial soils, undifferentiated, 0 to 1 per- | | l ' , . ldaya! daysh
CONUSIOPES. - o oo eeoceme e e e [-omme e S O NP [ 50 0l ® 02
Asa series: . .
Asasilt loam, 0 to 1 percent slopes ... 38 4 e ieoes R 4 4 E T B 180 1 1
Asasilty clay loam, 0 to 1 pereent slopes. b ST B S 1 1 4 L I PN 180 1 1
Asa very fine sandy loam, 0 1o I pereent 4 | | | . , f | \
SlOPCS. - e KRR T I PO - A 4A - | + . 4 4 k) 60| 160 1 1
Austin serie | |
Austin silty clay, 1 to 4 pereent slopes .. a0 40 45 100 1 5
Austin silty elay, 4 to & pereent slopes . R ] | 30 1 R . 70 3 11
Austin silty clay, 8 to 15 percent slopes.__ R I B P . R .- e e e E 50 ) 21
Austin silty clay, shallow variant, 1 1o 4 ! :
pereent slopes 12 ) i 30 5 3 12
Austin silty clay, shallow varian !
percent. slopes. . J 150 10 17 2% w 4 16
Austin-Fddy gravelly ms, ] 104 ‘
pereent slopes .o F L . 20 40 4 16
Axtell series:
Axtell fine sandy loam, 0 to 2 percent
slopes_ .. ] A0 8 25 15 40 4 15
Axtell very i
cent slopes ] 180 S 25 15 40 4 15
Rastrop series:
Bastrop fine sandy loam, 0 to 1 percent ! |
slopes. ... ool [ BT I E R I 31 LI 3 140 1 6
Bastrop fine sandy loam, 4 to § percent ' | .
slopes.. s0 1 ool s B S, 25 35 : 5 50 4 19
Bastrop very fine sandy loam, 0 to 1 per- ! . | ) ! !
cent Slopes. ..o 160 1 230 20 28 T 34 35, B K 140 1 6
Bell series: l . .
Bell clay, 0 to 1 percent slopes..___._.__.1 200 270 25 35 30 160 1 4
Bell clay, 1 to 4 perecent slopes_._.___.._. 150 250 20 35 30 100 1 3
Bell clayv, noncalcareous variant, § to 1. ) ]
percent s10Pes. ..o ooooooaeiiaooian Lo 250 25 35 30 160 1 4
Brazos series: l ‘
Brazos loamy very fine sand, 0 to 1 per- ' !
cent Slopes. oo 100 4 1560 10 17 . G0 4 18
Brazos silt loam, 0 to 1 pereent slopes_._.| 160 | 200y 20 30 | 100 2 10
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Brewer serfes:

Brewer clay loam, 0 to 1 percent slopes._| 180 | 250 20 33 30 40 20 f: 1 1 N PRI PPN I 3 4 3 4 H | 100 1
Broken land, Catalpa soilmaterial .. | oo_ oo oo o oo oo e e e e e S| 00| ®
Burleson series:

Burleson clay, 0 to 1 percent slopes.____ - 180 | 225 17 30 30 40 17 30 oo o]t 3 L I R L T R 50 2

Burleson clay, 1 to 3 percent slopes._... 180 | 225 17 30 30 40 18 ) 2 I PO PR 3 L I PR 4 [K)] 80 2

Burleson-Houston clays, 1 to 3 percent

SlOPeS o e mieimamaiias 180 | 230 20 35 30 40 20 277 IR DR P I 3 L I S 4 0 [ 100 1
Catalpa series:
Catalpa clay, 0 to 1 percent slopes, ocea-
stonally flooded.. ..o ... 225 | 325 0 35 a5 (oo 4 4 4 4 7 180 1
Catalpa clay, 1 to 4 percent slopes.._.._. 225 | 325 35 35 T2 PR P R P 4 4 4 4 70 180 1
Catalpa clay, 0 to 1 percent slupes,
quently flooded ... ..._...... 150 | 200 22 LT D R, 2 570 [ DO U 3 4 | ] 50 | 180 3
Catalps clay loam, 0 to 1 percent slopes,
occasionally flooded ... ____________ 225 | 325 35 as | o, 35 EE 7 F D DU 4 4 1 4 0| 180 1
Catalpa clay loam, 1 to 4 percent slopes._| 225 | 325 35 EL3 SR D 35 EH 3 I D A 4 4 4 4 N 180 1
Catalpa clay loam, 0 to 1 pereent
slopes, frequently flooded....____._.... 150 | 200 an F< T (R N a2 b 5530 D U PP PSS 3 I 4 50 | 180 3
Catalpa gravelly clay loam, 0 to 1 pereent
Lo 1) £ TSR RN PO PR DRORUUIN PRSNPRIUN DUPRRIOIUS SRR DRSSO IRPRISUOUN) FUORION PEURUPRRR PSRN PR RSP PR PPN PR B 70 ol G
Crawford serles:
Crawford clay, 1 to 3 percent slopes____. . 180 254 A0 35 35 50 20 35 R b1 T DR 3 £ B 4 T3 LY ]
Crawford clay, shallow variant, 1 to 3
percent slopes 120 | 160 12 20 30 35 12 20 12 ) - RS PSS POUIPN FORPR R R 40 g 3
Crockett series:

Crockett loam, 1 to 3 percent slopes......- 120 | 225 12 25 25 35 2 b I DR 1 40 [5] 2

Crockett Joam, 3 to 8 pereent slopes. 1001 150 (] 17 20 30 | I P @ 30 40 4

Crockett Joam, 8 to 15 pereent slopes_ . |- oo e e e e e 40 0] ¢

Crockett clay loam, severely eroded, 3 Lo

8 percent SloPeS. oo coovoeeoeomemceenfomoaes|eeee oo e e e e e | e e 10 300
Denton series:
Denton clay, 1 to 4 percent slopes__ ... 180 250 20 a5 35 )} 20 Rt 15 [Ror B R 3 I P 4 5 100 1
Denton clay, shallow variant, 1 to 4 per-
cent SlIopPes._ .o i aaaia o 120 160 12 20 a0 35 12 ] 12 |13 IR DU IR PRI P DN 40 5 R
Eddy series:
Eddy gravelly clay loam, 4 to 15 pereent
0S5 A UPDN DUNSUUINN PRSI PIUNSTN SPPVINN PRSI SOOI DO NSPURPDN PIVSUIPON PpRRppt PNPRIPN PR PR (SRS BRI, DRSS 20 al @
Eddy gravelly clay loam, 1510 50 percent
[3 0] o1 TP RS PRSPISIN SAPUPRU PUUPUI PN SEPRUON SPRIPE RSRIPIS PNty St PRSI PRSP S A 10 10 Q]

Eddy siity clay, §to 15 percent slopes_. . o[- ccoo | aoooo|oooeo i iaeaai]omame e e e e 20 0| ¢
Ellis series:

Ellis clay, 6 to 15 percent s1opes. o oovooexfeoamea|ooooon]ommoc|vomaacam e e e [ [ e e e e 40 0] G
Eufaula series:

Eufaula fine sand, 0 to 2 percent slopes... 40 160 5 b U [ I U 1.1 I [ S 17 225 N R RPN PRI FR 10 18 4
Oortman series:

Hortman fine sandy loam, 2 to 4 percent.

L3 [0 o Y S0 | 200 8 30 [ R 1) R DRI PROURSIOIN PRSI PRSPt RSP IS R, 20 40 4

Hortman-Axtell fine sandy loams, 4 to 10

percent slIopes. .. .oo oo S0 2o 8 130 [ IR P, P DR AR RO PRSI 1 2o 2 20 30 4

See footnotes at end of table.
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TaBLE 7.—Estimated average acre yields of principal crops that may be expected over a period of years on the soils
of McLennan County, Tex., under two levels of management—Continued

Cotton Corn Qats Grain Wheat Peanuts Sorgo Alfaifa Pasture Agro-
lint sorghums Land|nomi-
Soil class| ie
' group
A | B B Al Bl A | B A|R A B | A | B | A B Al B
Lb. | Lb Bu. | Bu. | Bu. | Bu. | Bu. | Bu. | Bu. | Bu. | Bu. | I3u. | Tons | Tong| Tons | Tons | Cow- | Cow-
acre- | acre-
days | days!
Houston Black serjes:
Houston Black clay, 0 to 1 percent slopes_] 200 2501 35| 33| 30| 40) 25| 35 .|l oioipee.oo 3| 4 el 4 80 160 1 4
Houston Black clay, 1 to 4 percent slopes.| 180 201 20| 35 30| 40| 20| 35 q.__..dliiobeealbB 4 feaaas 4 75 100 1 3
Houston Black gravelly clay, 1 to 4 per-
cent SIopPes. .o 180 | 250 I 4 75| 100 1 3
HNouston Black clay, moderately deep
variant, 1 to 4 percent slopes.._...._.. 160 | 200 2l ‘ 315 TS5 100 2 9
Houston series:
Houston clay, 1 to 4 percent slopes. 180 250 F 20| 35| 30 40| 20| 35 | .ol loiifeooo.oo 3 04 L f 4 75 100 1 3
Houston clay, 4 to & percent slopes.__. 120 200 12| 30| 30| 400 12 B0 ..o | o oioiceeaeio 203 oL 3 50 70 3 11
Houston clay, 8 to 15 percent slopes._ - -« |- oo oo oo |eom o a]em e e m e e e oo e e[ e e 500 60 ] (3 21
Irving series:
Irving clay loam, 0 to 1 percent slopes.. _| 160 { 225 3. 31 40 7 2 R
Irving clay loam, 1 to 3 percent slopes__ .| 160 ;25 Bl Rl 40 70 2 7
Irving silt loam, 0 to 1 percent slopes..._ 140 | 225 k 4 4) ) 2 8
Irving-Axtell complex, O to 1 percent
slopes._. 120 225 3 30 o 2 s
Ivanhge series:
Ivanhoe-Irving-Axtell complex, 0 to 1
percent slopes.. .. oo oo 175 | 225 40 70 2 8
Kaufman series:
Kaufman clay loam, 0 to 1 percent slopes._| 150 200 N 180 3 14
Kaufman loam, 0 to ! percent slopes..... 130 | 200 i) 180 3 14
Krum series:
Krum clay, 4 to 8 percent slopes. . ... 150 | 200 15 30 30 40 15 40 |l - 2 20 120 3 1
Lewisville series:
Lewisville clay, 0-1 percent slopes.. _.... 200 | 250 25 40 35 50 25 40 17 3 S0 | 160 1 5
Lewisville clay, 1 to 4 percent slopes..__.{ 200 | 250 25 40 35 50 a5 40 15 : 3 50 | 160 1 5
Lewisville clay, 4 to 8 percent slopes. ... 120 | 200 12 30 30 40 12 30 14 2 50 7 3 tl
Lewisville clay loam, 1 t0 4 percent slopes.| 180 | 250 20 35 35 50 20 35 15 3 75 100 I A
Lewisville clay loam, 4 to 8 percent slopes.| 120 | 200 12 30 25 40 12 : 12 2 30 70 3 11
Milam series:
Milam fine sandy loam, 1 to 4 percent
£ (5 o RN 100 | 200 12 30 e 30 |. I 74 40 ) 327 ST . 214 30 60 3 13
Milam fine sandy loam, 4 to 8 percent
[ (0] 2 S NN 80 | 200 § 30 [ feaoaos 8 30 |oeeeifeoaos 2 30 1 [ 2 |- 2 15 40 4 19
Milam loamy fine sand, 1 to 4 percent
S OPBS e o e 80 | 200 8 30 L. 30 25 40 10 1. 1 10 20 4 17
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Miller series:

Miller clay, 0 to 1 percent slopes..._._..._ 225 | 350 30 40 |l 35 L7420 P I I IO 4 4 4 4
Norge serfes:
Norge clay loam, 1 to 4 percent slopes..._{ 180 | 250 20 35 30 10 20 35 ... . | I Y RSN 3 L I (O 4
Norge fine sandy loam, 1 to 4 percent
slopes. .l 140 | 250 18 [ PR I P b 5 PN ORI PPN S 2 b I 3
Norwood serles:
Norwood stlt loam, 0 to 1 percent slopes..| 250 | 400 35 50 Jooooifaaaon. 35 [ 1 (R R A PR, 4 4 4 4
Norwood silty clayloam, 0 to 1 percent
slopes... ... L i, 250 | 400 35 45 |ooiifeanans 35 L E 2 R IR AR M 4 1 1 4
Patrick series:
Patrick clay, 1 to 4 percent slopes........ 160} 200 15 25 30 40 15 2 20 O R I E 214 $3%:1 R 34
Patrick gravelly clay, 2 to 15 percent
Slopes. .o RPN RPSIR SN U (AP SIS SN PR P AU FPR R,
Payne series:
Payne clay loam, 1 to 2 percent slopes....| 160 | 225 15 30 30 45 15 30 | e e 240 3l|.... 344
Pledger series:
Pledger clay, 0 to 1 percent slopes........ 150 | 200 22 30 |...._ ceeeel| o2 30 e eeea 3 4 .. 4
Riesel serles:
Riesel-Axtell gravelly loams, 1 to 4 per-
cent slopes. ... ......_.._oo.o... 80 | 200 8 F: 1 DR P 10 "L Y PR IR IR 1 2 |...... 2
Riesel-Axtell gravelly loams, 4 to 8 per-
centslopes.._ ... . _.......o.__.... 01 175 6 20 12 (| 20 | 1 2 . 2

Riesel-Irving gravelly clay loams, 1 to 4
percent slopes
Riesel-Irving gravelly
percent slopes
Riverwash_...._.._._
Rough broken land. . _.
Rough stony land, Brackett soil material __
San Saba serles:
San Saba clay, 0 to 2 percent slopes___._. 200 | 250 25 35 35 50 30 35 17 - I DR O 3 4 | 4
San Saba clay, shallow variant, 0 to 1 per-
centslopes. ... ___ ... _____........ 160 | 200 15 30 35 40 15 30 ... FRURUUUPIEY IV PP 32 - T R 3
San Saba-Crawford stony clays, 1 to 2
percent slopes.....ooooooooimicooiaa i oo JERSPUES PR (EORDRY RPN P S RS DR P
Sawyer serles:
Sawyer fine sandy loam, 0 to 1 percent
SIOPeS. .o .o 100 | 200 12 11 DR PR I, 30 [l 30 40 134 2bg ... 214
Stidham series:
Stidham loamy fine sand, 0 to 2 percent
slopes. .. 80 | 200 8 30 |eomie e 30 |ieemifameaas 25 40 1
Sumter serfes:
Sumter clay, 8 to 20 percent slopes. . ... | ooz ooeooc oo oo e e e e )
Tarrant series:
Tarrant stony clay, 1 to§ percent slopes ... |- ..o Lo (RS DU R S R
Tarrant-Brackett stony clays, 8 to 20 per-
cent slopes...._._.. . ... oo

See footnotes nt end of table.
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TaBLe T.—Estimated average acre yields of principal crops that may be expected over a period of years on the soils
of McLennan County, 1'ex., under two levels of management—Continued

Cotton Corn Oats Grain Wheat Peanuts Sorgo Alfalfa Pusture Agro-
lint sorghums Land| nom-
Soil class | ic
group
A B A 3] A l n A R A B A B A B A B A B
l
L), Lh. | Bu. | Bu. | Bu. | Bu. | Bu. | Bu. | Bu. | Bu. | Bu. | Bu. | Tonz| Tons l Tons | Tons | Cow- | Coiws-
acre- | acre-
days!| days!
Travis series:
Travis fine sandy loam, 1 to 4 percent
SlOPeS . el 10 200 12 35 oo 5 T PR 24 35 134 I X7) . 214 35 60 3 13
Travis fine sandy loam, 4 to § percent
SIOPeS. . e iaos 80 20 s 30 |ooooofaaaiin 3 b (U (NS PR e P 1 A P 2 15 30 4 19
Trinity series:
Trinity clay, 0 to 1 percent slopes......__ 150 200 22 35 | hio 2 2 T R RSP PRI FI, 3 1 (... 4 50 150 3 14
Vanoss series:
Vaunoss fine sandy loam, 0 to 1 pereent
SlOPS. . e 140 250 18 E (L1 [ PR DU 40 30 15 2 b T PR b T P, 140 1 i1
Vanoss silt loam, 0 to 1 perecentslopes.... | 190 275 25 40 30 40 25 1) I R IR R I 3 LI kI 140 1 [
Wilson series:
Wilson clay loam, 0 to | percent slopes.__{ 170 15 30 30 40 18 b (1 R PR DR R 3 5L I 0 2 8
Wilson clay loam, 1 to 3 percent slopes._.| 160 ) 30 30 10 15 SO [l Jlar 40 70 2 7
Wilson-Houston complex, 3 to 8 percent i
SlOPES - - et 120 [ 200 12 30 30 qu 12 30 e 2 40 50 4 20
Wilson-Houston complex, 8 to 15 percent
F3 1 - J SIS SUURVUY SSPUSPUY PUUPUURNY NUUPRNINY JSCUPIPUT DRI NNNUY SRUPIRY AU RPN PURNpIpRy PRI NI NP SO S SO 50 50 (O 21
Yahola series:
Yahola silt loam, 0 to 1 percent slopes._._| 160 | 200 20 30 30 . 20 B0 | et 218 4 20uf 4 00 100 2 10
Yahola very fine sandy loam, 0 to 1 per- '
Centl SIOPCS. oo e e 100 150 10 17 e T S ) I T 50 EE T I F [ S, 50 9% 4 18
I 1

1 Cow-acre-days, used to express the carrying capacity of pasture, is the product of

the number of animal units carried per acre mult

animals can be grazed without injury to pasture; X
animal unit per acre for 360 days rates 360; a soil supporting 1 animal unit on 2 acres

i‘plied by the number of days that
or exampla, a soil that supports 1

for 180 days rates 90; and a soil supporting 1 animal unit for 100 days on 4 acres rates 23.
An animal unit is the equivalent of 1 mature cow, steer, or horse, 5 hogs, or 7 sheep or

goats.
? Nonarable.
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McLENNAN COUNTY, TEXAS 113

MORPHOLOGY AND GENESIS OF SOILS

McLennan County lies in the Blackland and Grand Prairies of
"Texas—the most southerly extension of the prairies of central United
States. The climate is warm, continental, and transitional humid-
subhumid. The soils of the county are largely dark-colored limy clays
(Grumusols, formerly called Rendzinas) formed under tall grasses on
marl, chalk, or calcareous clay. Reddish Prairie Soils are developed
on some of the harder limestones. Planosols developed under prairie
vegetation make up considerable areas; and there are some areas of
Red-Yellow Podzolic Soils that developed under oak-suvannah vege-
tation,

Table 8 shows the relationships of parent material, drainage, and
soil series in the principal catenas in McLennan County.

The county is underlain by marine sediments of the Cretaceous
system. This system is represented in the county by two series—
the Gulf, which is of unconsolidated or weakly consolidated forma-
tions and underlies the Blackland Prairie, and the Comanche, which
is of limestone with some subsidiary marl and underlies the Grand
Prairie. The formations dip gently to the east and give rise to a
succession of north-south outcrop belts, most of which are occupied
by characteristic associations, or catenas, of soils. From east to
west, corresponding to descent in the geological column, the succes-
sion of outcropping formations is as follows: Taylor group, mainly
of highly caleareous clay but including some sandy clay and chalk;
Austin chalk; Eagle Ford, mainly of calcareous shale but including
a friable marl and some flagstone near the middle; Washita group
of limestones and subsidiary marls; and ISdwards limestone of the
Fredericksburg group.® The first three are of the Gulf series; the
ast two, of the Comanche. For purposes of soil classification the
boundary between the Blackland Prairie and Grand Prairie is placed
at the eastern limit of limestone. Since the uppermost Comanche
formation is a marl, this limit is a short distance west of the Co-
manche-Gulf contact.

Stream terraces are extensive and form three principal levels above
the present flood plains. The highest terraces occupy stream divides
and are classed by geologists as of Pliocene or early Pleistocene age.
They are smoothly dissected; little or none of their constructional
surface remains; and their soil development is as advanced as that
in any part of the connty. The largest areas are near Gholson
School and Rass on divides between the Brazos River, Aquilla Creek,
and Tehuacana Creek; smaller arcas are near China Spring on the
Brazos-Bosque divide and near Axtell and Riesel. In all of the
areas save that near China Spring, the sediments are mixtures of
quartzitic gravel, sand, and clay. The one near China Spring is
underlain by ealcareous friable earth and limestone gravel.

The middle terraces lie 50 to 100 feet above the present flood plains
and are largely undissected. They are high and, for the most part,
slowly drained flats that occur along all the larger streams. On
middle terraces along the Brazos River, the sediments are calcarcous

® Serrarps, B, H., Aprixng, W. S., and PLuMMER. I. B. TIIE GROLOGY OF TEXAS.
Vol. 1, STraTiGraruy. Tex. Univ., Bul. 3232, 1007 pp., illus. 1932,
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TaBLe 8.—Relationships of parent material, drainage, and soil series in the principal catenas

County, Tex.

in McLennan

Parent material

Surface drainage

Very slow to none

Slow to

medium

Very rapid

Highly calcareous impervious clay:
Marine__ ... ... ..
Alluvial_ _ . __

Friable permeable marl or chalk:

Marine__ . -
Alluvial . _ - ..

Moderately calcarcous slowly permeable

clays:
Prairie:

Marine, heavy._ .. _______._.____

Alluvial, heavy.__ . ____________.__
Alluvial, moderately sandy or grav-
elly.
QOak savannah:
Alluvial, sandy.___________.____._.
Permeable sandy clays or silts, alluvial:
Youthful terraces_._________.__.__.
Old terraces:
Moderately sandy__ . .. _______
Very sandy_ .- _____._._.__...-
Earthy limestone. . _____________.__.

Hard limestone__ ... _____ ... ___._.__

Calcareous alluvial clays or gravel with
rapidly permeable substrata.

Houston Black.. __ ..
Bell .. ___________

JBurleson or Wilson__
l\\’ilson _____________

Burleson_ .. _.____._.
Irving. o _______

Irving' . _________

Brewer___ .. __._____

Irving ' _ .. ______.
Eufaula_ . __________

{Irving _____________
\Bell__ .. .. .____

Houston Black______

Bell

Houston Black. .. __.

Lewisville

Burleson-Houston or

Wilson.
Crockett_

Burleson-Houston_ _ .

Denton. .

Medium to rapid '

Houston____..._ ___. i Sumter.
Austin. ... I Eddy.
Lewisville_ . ________ i

|
Houston. .. ________! Sumter.
Crockett. . ______._._. }
Houston_ . __ _ _____.
Riesel .. _______.____.
Hortman_..________
Bastrop.___._...._. Bastrop.
Milam and Travis___| Milam and Travis.
Eufaula_ _________._ Eufaula.
Tarrant_ __ _________ Brackett.
Tarrant. ____._.____ Tarrant.
Tarrant. _ . _____.___.
Norge. ... _________.
Patrick . __________. Patrick.

1 Glady forest or savannah.
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MCLENNAN COUNTY, TEXAS 115

sands and silts with considerable limestone gravel. Along streams
that drain the Grand Prairie, they are permeable highly calcareous
clays with much associated limestone gravel. Along streams drain-
ing the Blackland Prairie, they are heavy calcareous clays of slow
permeability. ‘Where the sediments are sandy, the areas are forested
gnd are occupied by light-colored Planosols or Red-Yellow Podzolic
Soils.

The low terraces are undissected benches of the Brazos River that
lie less than 50 feet above its flood plain. They are sufficiently recent
that soil development is less advanced than on older surfaces. The
characteristic association of soils developed on the sandier and siltier
sediments is Bastrop-Vanoss-Brewer; the correspondin% catena de-
veloped on similar materials in older surfaces is Milam-Sawyer-
Irving.

REPRESENTATIVE PROFILES

Profiles of new soil series established in McLennan County are de-
scribed below. If “moist” is not specified, color descriptions refer
to dry soils. These profiles have distinctive characteristics represen-
tative of soils that occur in this and similar areas of comparable geo-
logic, vegetative, and climatic environment.

AXTELL SERIES

The Axtell soils are Planosols, that is, soils in an advanced stage of
development. Associated with these soils in the catena are the Hort-
man, which are more rapidly drained and have redder less mottled
upper subsoils. Axtell soils are somewhat less acid than the Leaf soils
o} Mississippi and other more humid areas, which they resemble to
some degree. They have developed from calcareous or alkaline clays
high in montmorillonite rather than from acid parent materials. The
parent materials generally are of old alluvium that contains some
waterworn siliceous gravel toward the base,

The following profile of Axtell very fine sandy loam occurs on a
very high old terrace of the Brazos River 2 miles southwest of Axtell
in the eastern part of the county. The areas are nearly level to gently
sloping and are under a natural scrub forest of blackjack nn§ post
oaks. Runoff is slow and internal drainage is very slow; the soil is
droughty and of low fertility.

Soil profile (Axtell very fine sandy loam) :

A, O to 3 inches, grayish-brown (10YR 5/2; 4/2, moist) very flne sandy
loam; hard when dry, very friable when moist; very weakly granu-
lar to massive; slightly acid; 2 to 4 inches thick.

A; 3 to O inches, light-gray (10YR 6.5/1; 4/1.5, moist) very fine sandy loam ;
hard when dry, very friable when moist; massive but moderately
permeable; rests abruptly on the underlying claypan; medium acid;
3 to 6 inches thick.

B, 6 to 15 inches, reddish-brown (5YR 4/3; 4/4, moist) clay or heavy sandy
clay mottied with grayish brown and yellowish brown; mottling
increases with depth so that, in the lower half, no one color is
dominant; very firm and compact when moist, very hard when dry ;
weak medium blocky with pronounced clay skins, which make the
outsides of peds dark grayish brown; very slowly permeable; plant
roots abound both within and between aggregates; grades to horizon
below ; strongly acid; 8 to 15 inches thick.



116 SOIL SURVEY SERIES 1942, NO. 17

B, 15 to 40 inches, light olive-gray (5Y 6/2; 5/3, moist) sandy clay mottled
with light brownish gray and brown; very firm and compact but
slightly less so than horizon above; weak coarse prismatic; acid
above but becoming alkaline below ; noncalenreous; 18 to 30 inches
thick.

C: 40 to 60 inches, light olive-gray (5Y 6/2) and light yellowish-brown (2.5Y
6/4) wenkly calcareous compact clay or sundy clay; 15 to 30 inches
thick.

C: 60 to 90 inches 4, like horizon above but mildly to strongly calcareous.

BRAZOS SERIES

The characteristics of the Brazos series are represented by the fol-
lowing profile observed 6 miles north of Waco on a low terrace of the
Brazos River a few feet above ordinary overflow. Shallow inunda-
tions occur on Brazos soils for short periods when overflows are ex-
ceptionally high, but they are infrequent enough to allow a weak color
profile development. These soils are closely related to Reinach soils
and occupy similar positions; they differ, however, in having more
sandy subsoils.

Soil profile (Brazos silt loam) :

A: O to 20 inches, brown (7.5YR 4/3; 3/3, moist) silt lonm; very friable;
moderate medium granular; the lower part is reddish brown;
neutral ; layer ranges in thickness from 12 to 25 inches.

G 20 to 50 inches +, light reddish-brown (5YR 6/4; 5/4, moist) loamy
very fine sand weakly stratified with thin seams of silt and fine
sand; calcareous.

Range in characteristics : Color of the surface soil brown to reddish brown
(hues 5YR and 7.5YR, values 4 and 5, chromas 2 to 4) ; colors least dnrk
in the sandiest types; reaction of surface soil, calcareous to neutral ;
texture of subsoil, sand to lonmy very fine sand.

EDDY SERIES

Iddy soils are light brownish-gray strongly calcareous Lithosols.
They overlie slightly weathered chalk or chalky marl. They occur
in association with soils of the Austin and Flouston Black series in
the Blackland Prairie section of the county. Eddy soils are similar
to Austin but are lighter colored, low to only moderate in fertility,
and generally unsuited to cultivation. The following profile, from
a moderately sloping cultivated avea 4 miles west of E({dy, is repre-
sentative of the series.

Soil profile (Eddy gravelly clay loam) :

1. 0 to 5 inches, light brownish-gray (2.5Y 6/2; 5/2, moist) gravelly clay
loam: strong medium granular; very crumbly and friable when
moist, slightly hard when dry; gravel congists of chalk fragments
and makes up 20 to 30 percent of the soil volume; very strongly
calcareous; layer ranges from 3 to 10 inches in thickness.

25 to 30 inches +, soft or semi-indurated white chalk or chalk frag-
ments ; soft chalky marl over indurated chalk.

Range in characteristics: Color ranges from light gray to grayish brown;
virgin areas, as a rule, are distinctly browner than cultivated areas; a
2 to 4 inch transition Inyer of light-gray soft chalky wmarl occurs over
the chalk in places; angular fragments of chalk are up to 3 inches in
dinmeter and make up as much as 50 percent of the soil volume where
erosion is severe: nongravelly types, mainly silty clay, are recognized.
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HORTMAN SERIES

The Hortman are moderately well drained, light-colored, Red-Yel-
low Podzolic soils. They were developed on high stream terraces
from old alluvium deposited along rivers that carry sediments origi-
nating partly or wholly in grasslands underlain by redbeds. Hort-
man solls in this area are associated with the Stidham, which has
a yellowish friable subsoil; the Eufaula, which consists of deep fine
sands; and the Axtell which have mottled claypan subsoils. A repre-
sentative profile of Hortmman fine sandy loam, 2 to 4 percent slopes, as
observed 8 miles north of Waco, 1 mile southwest of I5hm Mott is de-
scribed below. The area is gently sloping and is forested with scrub
forest of blackjack and post oak.

Soil profile (Hortman fine sandy loam) :

A, O to 3 inches; dark grayish-brown (10YR 4/2; 3/2, moist) fine sandy
loam; weakly granular; very friable; neutral; layer ranges in
thickness from 3 to 5 inches.

As 3 to 8 inches, pale-brown (10YR G/3; 5/3, mwist) fine sandy loam;
structureless; very friable; slightly acid; ranges from 3 to 9
inches in thickness.

B: 8 to 15 inches, red (2.5YR 4/8; 3/8, moist) cluy; moderate medium
blocky; firm; very hard when dry; slightly acid; ranges from 5
to 15 inches in thickness.

B: 15 to 35 inches, mottled red (2.5YR 5/6) and pale-yellow (2.5Y 7/4) clay;
medium blocky; very firm; very sticky and plastic when wet;
slightly acid; ranges from 15 to 25 inches in thickness.

C: 35 to 6O inches, mottled yellow (2.5Y 7/6) and light-gray (2.5Y 7/2)
compact sandy clay with a few red mottlings; weakly stratified
with reddish-yellow sandy loam in the lower part; slightly acid
to neutral; ranges from 20 to 40 inches in thickness.

C 60 to 70 inches +, old alluvium of reddish sandy clay somewhat strati-
fied with thin sandy and silty layers; neutral to calcareous; usually
contains pockets or lenses of clay and scattered concretions of
CaCQO,.

Range in characteristics: Sandy loams are the principal types: color in A,
horizon ranges from dark grayish brown to brown, in A, from brown
to very pale brown, in B, from reddish brown to red or yellowish red,
and in B; from red with slight pale-yellow mottling to mottled yellow
and light gray with slight red mottling; depth to alkaline or calcareous
parent material varies from 3 to 12 feet.

KRUM SERIES

The Krum series consists of dark grayish-brown, calcareous, very
granular soils developed in old alluvial fans and narrow valleys in
humid limestone prairies such as the Grand Prairie of Texas. ~The
parent material is of light-brown or yellowish-brown, highly cal-
careous, friable slope alluvium washed from higher slopes o? Denton,
Tarrant, and Brackett soils. The following profile of Krum clay is
representative of the series. This profile occurs in a moderately siop-
ing shallow valley (gradient 5 percent) 7 miles southeast of {Talley
Mills, which is just over the line in Bosque County. The area is a
gmirie pasture that has never been plowed; vegetation is mainly little

luestem and grama grasses; surface drainage is medium to rapid.
Considerable runoff water comes from surrounding more sloping
shallow stony soils and slowly and continually adds fresh soil ma-
terial to the surface in this area.
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Soil profile (Krum clay) :

A 0 to 10 inches, very dark grayish-brown (10YR 3/2; 2/2, moist) clay or
silty clay; strong medium granular; friable; strongly calcareous;
layer ranges from 8 to 1 inches in thickness.

Ap 10 to 25 inches, dark grayish-brown (10YRR 4/2; 3/2, moist) light clay
or silty clay; strong medium granular; very crumbly and friable;
strongly caleareous; ranges from 12 to 20 inches in thickness.

AC 25 to 50 inches, brown (10YR 5/3: 4/8, moist) silty clay of same
structure, consistence, and reaction as horizon above; ranges in
thickness from 20 to 30 inches.

C 50 to 70 inches +, yellowish-hrown (10YR 5H/G. sanie. moist) strongly
calcareous silty clay; contains scattered subrounded fragments of
limestone and some soft concretions of CaCO,; permeable; com-
monly underlain at depths of 3 to 10 feet by substratum of marine
limestone or marl.

Range in characteristics: Color of the Ay horizon ranges from very dark
grayish brown to dark brown, and the Ap from dark grayish brown to
vellowish brown; clay is the principal type but clny loams also occur;
a few small particles of CaCO; may occur in all horizons.

NORGE SERIES

The Norge series consists of Reddish Prairie soils. There are two
types in McLennan County, fine sandy loam and clay loam. Norge
soils have more clayey subsoils than Vanoss, Bastrop, or Milam, and
darker surface soils than ‘Travis, all of which have developed in asso-
ciation under transitional forest-grasslands from more or less similar
parent materials. The profile of Norge fine sandy loam, given helow,
is representative of an area near Alta Vista School south of Waco.
The parent materials are alkaline to calearcous old stream sediments;
the soil apparently has developed under a grass cover.

Soil profile (Norge fine sandy loam) :

A 0 to 12 inches, reddish-brown (5YR 4/4; 3/4, moist) fine sandy loam;
weikly granular; friable; about neutral; layer ranges from 8 to 14
inches in thickness.

B, 12 to 38 inches, red (2.5YR 4/6; 3.5/6, moist) sandy clay; masslve to
very weak blocky; firm; very hard when dry ; medium acid; ranges
from 20 to 30 inches in thickness.

B, 38 to GO inches, yellowish-red (5YR 5/8; same color, moist) sandy clay ;
massive; porous; friable; very hard when dry; about neutral;
ranges from 15 to 30 inches in thickness.

C 60 to 100 inches -+, reddish-yellow (YR G/8) friable sandy carths of
more or less stratified sandy clay and sandy loam; weakly cal-
careous; a few small concretions of CaCOa.

Range in characteristies: Types rauge from fine sandy loam to clay loam;
color of the A horizon ranges from brown to reddish brown, and of B.
horizon from vellowish red to red, encompassing values of 4 to §, hues of
25YR to 7.5YR, and chromas of 6 to 8; reaction of A horizon ranges from
medium to slightly acid, and of B, horizon, from slightly acid to weakly
alkaline: & few waterworn pebbles of quartz or quartzite usually occur
in all horizons.

PATRICK SERIES

The Patrick soils are dark, calcareous, clayey intrazonal soils with-
out texture profiles and very shallow to moderately deep over lime-
stone gravel. They are associated with and related to Lewisville
soils, from which they differ mainly in having porous beds of gravel
within a depth of 3 feet. They occur in the zone of Reddish Prairie
soils on terraces of streams that carry sediments derived largely from
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limestone prairies. The following profile of Patrick clay is repre-
sentative of the series as developeﬁ in McLennon County. The area
is 9 miles west of Waco on gently sloping old stream terraces with a
gradient of 3 percent. The vegetation 1s native little bluestem and

gramagrusses. .
Soil profile (Patrick clay) :

A 0 to 14 inches, very dark grayish-brown (10YR 3/2; same color, moist)
light clay; strong medium granular; crumbly and friable; cal-
careous; layer ranges from 10 to 20 inches in thickness.

AC 14 to 30 inches, brown (10YR 4/3; 3/2, moist) clay or silty clay;
strong medium granular; very crumbly and friable; hard when
dry; strongly calearcous: contains a few rounded particles of
hard CaCOs; rests on horizon below ; ranges from 3 to 24 inches
in thickness.

Cu 30 to 50 inches 4, a porous bed of waterworn limestone gravel con-
taining a small amount of yellowish-brown fine earth; very weakly
to strongly cemented in the top part with calcium carbonate.

Range in characteristics: Clays and gravelly clays are predominant but

some clay loams occur; color of A, horizon ranges from very dark brown
to dark yellowish brown; thickness of solum ranges from 18 to 36 inches
in the clay type and 5 to 18 inches in the gravelly type.

PAYNE SERIES

The Payne series consists of dark grayish-brown noncalcareous
soils that ({eve]oped onold high river terraces in the prairies of Texas.
Payne soils have well-developed profiles and apparently are inter-
mediate between normal Reddish Prairie soils and Planosols. Only
vne type of the series was encountered in McLennan County, Payne
clay loam. Tt is associated with Irving soils, which are dark-gra
planosolic Reddish Prairie soils; and with Lewisville and Patric
soils, which are calcareous clayey soils, without texture profiles, that
were formerly classed as Rendzinas. The following profile of Payne
clay loam, observed in a cultivated field that was originally prairvie,
has characteristics representative of the series. It is well drained
and has a gradient of 1 percent.
Soil profile (Payne clay loam) :

A: O to 8 inches, dark grayish-brown (10YR 4/2; 3/2, moist) clay loam:
weakly granular; friable; surface of cultivated fields crusts on
drying; neutral to slightly acid; passes abruptly to horizon below ;
layer ranges from 5 to 10 inches in thickness.

Ba 8 to 20 inches, dark-brown (7.56YR 3/4; same color, moist) clay; weakly
blocky, the upper 3 or 4 inclies being weak coarse granular; very
firm; very sticky and stiff; neutral to slightly alkaline; ranges
from 8 to 16 inches in thickness,

Bn 20 to 30 inches, brown (7.5YR 4/4; same color, moist) clay; weak
coarse blocky; firm; ealeareous; grades into horizon below ; ranges
from 7 to 15 inches in thickness.

B; 30 to 45 inches, like horizon above but faintly mottled with yellowish
red and light brown; strongly calcareous; ranges from 10 to 20
inches in thickness.

C 45 to 80 inches 4-, light yellowish-brown (10YR 6/5) strongly calcareous

friable clay containing scattered concretions of CaCoO,

Range in characteristics: Clay loam is the principal type; color of the A,
horizon ranges from dark grayish brown to brown: the crusted surface
in cultivated fields is light brownish gray to depth of 1 inch; reaction,
slightly acid to slightly alkaline; depth to calcareous material generally
ranges from 25 to 40 inches; where depth is less than 20 inches, the sub-
soil is less blocky and more friable.
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TARRANT SERIES

The Tarrant soils are dark-colored Lithosols on limestone. They
occur within the zones of Reddish Prairie and Reddish Chestnut soils.
The series is very extensive in the Grand Prairie, where it is associnted
with the related Denton and Brackett soils. A representative profile
of Tarrant stony clay, from a gently sloping area (gradient 2 percent)
5 miles northwest of Crawford is given below. The vegetation is
native mixed tall and short grasses, but mainly little bluestem.

Soil profile (Tarrant stony clay) :

A, 0 to 5 inches, very dark grayish-brown (10YR 3/2; 2/2, moist) clay;
strong fine or medium granular; very crumbly and friable; strongly
calcareous; contains small fragments of limestone; layer ranges
from 2 to 8 inches in thickness.

AD. 5 to 12 inches, broken or partly weathered limestone containing a
small amount of brown clay in crevices and between fragments;
layer ranges from 2 to 10 inches in thickness.

D, 12 inches 4, limestone bedrock.

Range in characteristics: Depth to limestone never exceeds 12 inches; in

many places the parent rock is interbedded limestone and marl; color of
the A; horizon varies from very dark hrown to grayish brown, the hue

ranging from 7.5YR to 2.5Y, the value from 2 to §, and the chroma from

1.5 to 3; the principal type is stony clay, but the stony lonm and nonstony
types may occur; in local areas, generally of smooth relief, the soil
material is noncalcareous.

ENGINEERING APPLICATIONS *

This soil survey report for McLennan County, Tex., containg in-
formation that can be used by engineers for the following purposes:

(1) For soil and land-use studies that will aid in the selection and
development of industrial, business, residential, and recreation sites.

(2) For estimates of runoft and erosion characteristics of terrain
units for use in designing drainage structures and planning dams and
other structures for water and soil conservation.

(3) For reconnaissance surveys of soil and ground conditions for
highway and airport Jocations and for planning the detailed soil sur-
veys on the designed locations.

(4) For locating sand and gravel for use in structures.

(5) For correlating pavement performance with types of soil and
thus developing information that will be useful in designing and
maintaining the pavements.

(6) For determining the suitability of soil units for cross-country
movements of vehicles and construction equipment.

(7) For use, along with other published maps and reports and
aerial photographs, in making soil maps and reports that can be
readily used by engineers.

Engincers who are unfamiliar with the pedologic terminology and
the procedure used in making the pedologic survey should reter to
the section, Soil Survey Methods and Definitions.

Some of the engineering information can be obtained from the
soil map, but reference to the text of the report, particularly the sec-

1 his section was prepared by the Physical Research Branch, Bureau of
Public Roads. Test data in table 9 were obtained in the Soils Laboratory in the
Bureau of Public Roads.
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tion, Descriptions of the Soils, will often be necessary. A general
idea regarding the engineering characteristics of major map units
can be obtained by reference to the section, Principal Soil Areas and
Their Use. )

Representative soil samples from some of the principal soil series
were tested to help evaluate the soils for engineering purposes. The
test data are given in table 9. Although each of the five soil tyEes
tested were sampled in three different localities, the test data probably
do not represent the maximum range in physical test characteristics
for each type.

The soils of McIennan County are derived from a variety of con-
solidated and unconsolidated parent materials. These materials oc-
cupy topography in varvious stages of dissection. Because of this
wide variation in materials and topography, many engineering prob-
lems arise. The following discussion is conﬁne({ to use of the soil
survey information in highway construction.

The moderately to highly plastic residual soils, such as the Austin,
Houston, and Wilson, which are derived from chalk, marl, or
marine clays, and the alluvial soils washed from these materials,
such as the Burleson and Trinity, have caused poor pavement per-
formance. If thesesoilsarve too wet when the pavement is constructed,
subsequent drying will cause shrinkage of the soil under the edges
of the pavement, and longitudinal cracking of the pavement may
occur, If they are too dry, subsequent absorption of moisture by the
soil under the outer edge of the pavement causes sufficient volume
change in the soil to warp the pavement. To control detrimental
shrilﬁmge and swelling in embankments, these highly plastic soils
should be compacted to at least the maximum density, at or slightly
above the optimum moisture content, as determined in the standard
American Association of State Highway Officials compaction test.

It has been observed that deep-rooted vegetation reduces the per-
centage of moisture content in these highly plastic soils several points
below that of nonvegetated soils or that of soils with light vegeta-
tion. Where these dry bulbs of soil exist in the soil profile at the
time a pavement is constructed, wetting of the soil causes swelling,
and a wavy pavement surface results.  When the soil below gru(Te
in cut sections, or the undisturbed soil beneath proposed fills, 1s too
dry, it is usually not economically feasible to scarify and recompact
the soil at the proper moisture content and density to more than a
slight depth. }-Ience, other methods of moisture control are recom-
mended. To permit absorption and retention of rainwater by the
soil, the vegetation should be removed from the road right-of-way
several months before paving is begun. Where the soil has been
dried to a considerable depth because of the action of vegetation, it
has been recommended ! that an extensive survey be made to deter-
mine the limits of the dried soil, and that water be ponded on these
sections for a consideruble period before construction of the pave-
ment. The ponding is effective when the soil structure will permit
comparatively rupiﬁ absorption. IHowever, it is not effective if the

" FeLT, E. J. INFLUENCE OF S0OTL VOLUME CHANGE AND VEGETATION ON HIGHWAY
ENGINFERING, The 26th Annual Highway Conference of the University of
Coloraio ; pp. 52-7G, illus. 1953,
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Tavrr 9.—FEngincering test data for samples

i Alochanieal analysls 2

i Percentage passing slove—

| \
Soil name and location |Parent materinl Horizon ! |

Bureau of Public Roads report
number

g = 2 | & 2
[a] = = = =
Inches ‘

Austin  silty  clay—4.75 | Chalk inter- [ 01302 { 0-30 | A, and j._.___ U S I
milles S8W. of traflic circle bedded with As
in south Waco, along U. marl, 1393 | 46~ 72 | O femea e
8. Highway 81.

Austin sty  clay—14.8 | Chalk._....... 01400 § 0= 18 | Aiveoeoofemmnfemoaai oo eee e
miles BSW, of traffic clr- 01400 | 36~ 46 | Ca..o__.| 100 74 61 51 40
cle in south Waco, along
U. 8. Highway 81.

Austin silty clay—6.8 miles | Chalk_........ 01414 R SO
SW. of traflic circle in 91415 LR I
smith Waco, along U, 8.

Highway 81.

Denton clay—3 miles SW. | Limestonn___.| 981304 L DN R
of U. 8. llighway 84 In- 91305 N PR,
terscetion at west sido of i )

MeGregor. ’

Denton elay—3.756 miles 8. | Limostone__._| 01388 | 0- 14 | Au..ooo|ooooo oo ool Lol !
of U. S. Highway 84 in- 01307 | 14- 20 | Agand | . s [P (R p '
terseetion ot west side of AC. | | i
MeQregor. i

Denton cluy—4.2 miles 8. | Limestono_. .| 01308 | 0- 12 | O P
of U. 8, Highway 84 in- 01399 | 12- 24 | Adocaofecoi i on cii i omeman e
tersection at west side of
McGregor.

Houston Black clay—2 [ Calearoous | 01402 j 0- 44 [ Apoand | | oo |oaoaa|ameaan|iaeo s
miles SW, of Rosenthal, marinaclay. Au.

3 miles W. of Golindo. Q403 | 84-1X | C3 e [emaen[eemmfrmmen e n

Houston Black clay—2.25 | Culearcous M404 | 0~ 50 | Ancand foooo L
miles WSW. of Robin- marlne clay A
son. or murl, 01405 | 66-108 | Ca...._..)...... 100 08 91 72

Houston DBlack clay—234 | Marl.___...... Q12 [ 0= 34 | Anand (oo | oot
mil: SE. of Tours. A

01413 | 66- 84 | Ca. ... |—o._.

Trinity clay—1.8 mile NE. | Recent allu- D386 | 036 |-ceerenno] cooon
of Concord. vium.

Trinity clav—1 mile SE. of | Reeent allu- Q1390 | 0- 36 |-.oo.o oo|oaan- RN PR DA
Leroy. vium,

Trinity  clay—1.1 mile | Recent allu- 91391 0-36 ... ... oo.. RN ) RN B,
E&E. of Leroy. vium,

Wilson clay toamn—1.6 mile | Compact cal- | 01387 | 0- 8
N. of Concord. carcous clay | 1388 | 8- 42

of old stream | 91380 | 58- 80
terraces.

Wilson clay loam—4.6 miles | Compact cal- | 91408 [ 0~ 10
NNE. of Ehin Mott, carcous mu- | 91407 | 10- 46

ino clay. 01408 | 84-120

Wilson clay loam—2.4mlles | Compact cal- | 91408 | 0- 7

SW. of Leroy. carcous ma- | 91410 1 7- 34
, ine clay. U141l 58- 84

1'Posts performed by Bureau of I'ublic Roads in accordunce with stundard procedures of the American
Assoclation of State Ifighway Oflicials.

3 According to the American Association of State Highway Ofiiclals designation 'I' 88, results by this pro-
cedure frequently nay differ somewhat from results that would have been obtalned by the Soil Conserva-
tlon Service soil survey procedure.  According to the AASHO procedure, the fine materinl is determined by
the hydrometer method and the varlous grain-size fractions are caleulated on the hasls of all the material
including that coarser than 2 mm. in diameter; whercas, nccording to the SC8 soil survey procedure, the
fine materinl is determinod by the pipetto method and the material coarser than 2 mm. in diameter is
excluded from ealculations of grain-slze fractions.
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from 18 soil profiles;t MeLennan County, 1'ex.

Mechanlceal analysls 2~Continued Moisture-
denslty
Percentage passing sieve—Con. Percentage smaller than— -

2| e

~1213]% $ |3

~ . o] v

|8 8|85 el
g 8| & Y 2| E 5| 8 A
oy e - 8 ] : : : : g I B g 3
- 2] 5] e S g g g g g8 = = 3 5 é
-i=2lels 813 s a2 235|218 %
slelslsls |88 88|82 |2 |2|3]| 2
Z -4 I -\ 7 = =) = P= = = a, - o &)

|

................... 100 G Y7 88 70 5 10 69 42 9 21 A-7-6 (20)
___________________ 100 99 98 92 75 51 39 59 38 It 17 | A-7-6 (20)
..... 100 o 98 94 1 80 06 51 39 59 31 95 25 | A-7-6 (20)

H 30 20 22 20 20 17 12 7 4 35 2] 116 15 | A-2-8 (0}

i 90 69 53 43 68 38 97 22| A-T
................... 100 08 97 83 68 47 a3 51 1 11 17 | A-7-6 (18)

_____________ 100 9y 96 92 80 61 54 50 73 40 o 27 1 A-7-5 (20)
....... 100 o8 o7 94 80 i 62 52 7 49 1l o 23 A-7-6 (20)
....... 100 98 97 94 1] 78 63 55 49 (7 37 02 28 A-7-5 520)
....... 100 97 96 93 8Y 78 61 47 3y 60 34 102 20| A-7-6 (20)

100 08 97 ™ 90 77 61 55 51 6Y 37 9 25 | A-7-5 (20)
100 97 96 3 89 7 63 54 7 70 40 93 27 A-7-5 (20)

_______ 100 99 97 93 91 82 63 55 52 76 45 96 24 | A-7-5 (20)

69 47 101 21 | A-7-6 (20)
_______ 100 0] 99 98 7 2 81 72 GY | 104 63 86 31 A-7-5 (20)

&6 42 42 42 42 41 39 32 22 16 9 40 7 20 1 A-7-6(7)
....... 100 U8 96 88 83 69 53 46 45 65 34 97 28 | A-7-5(20)

___________________ 100 ] 09 96 80 64 54 83 53 | 100 23 | A-T-5 (20)
................... 100 96 92 79 57 48 45 67 49 ] 21 | A-7-6 (20)

................... 100 95 83 73 56 19 4 63 37 ] W0 21| A-7-6 (20)
............. 100 99 46 94 85 65 55 0 N3 52 98 24 | A-7-5 (20)

100 ] 08 87 7 60 33 32 30 43 23| 105 18 | A-7-6 (14)
. . 100 9 U8 0 84 64 43 36 32 47 261 104 18 ) A-7-6 (16)
....... 100 ) 9y 87 74 56 38 32 30 45 27 14 16 | A-7-6 (16)

100 099 96 90 69 41 32 30 18 25 98 21 | A-T7-6 (16)
U8 5 83 75 55 10 34 31 52 33 | 106 18 | A-7-6 (18)
97 43 78 66 47 30 26 25 44 26| 113 16 | A-7-6 (15)
98 94 7 65 49 33 26 22 47 214 12 16| A-6(12)
b8 94 79 73 59 43 37 32 L] 31 108 17 | A-7-6 (18)
96 92 7 70 56 39 33 31 47 29 [ 114 151 A-7-6 (17)
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soil is disturbed or the soil structure does not permit the water to
be readily absorbed.

The warping of pavements caused by wetting or drying of the
plastic soil will be minimized if a blanket course of soil having low
volume change is used beneath the pavement.

Some of the residual soils, such as the Crawford, Fllig, San Saba,
and the shallow variant of the Denton series, are moderately to
highly plastic but have such a shallow profile that warping of pave-
ments on the undisturbed soil is not a problem. The primary problem
in these soil units, or at the transition to the adjacent units, may be
that of locating the highway so as to avoid excessive rock excavation.

Some of the terrace soils, such as the Bell, contain moderate to
highly plastic clay in the upper part of the profile but may contain
lenses or thin strata of granular material at a depth of a few feet. An
extensive soil survey along the highway location will be warranted in
areas of these soils, in order that the granular material may be used
in the upper part of the subgrade.

The soil map shows gravel or other pits in the following soils:
Austin, Axtell, Bastrop, Bell, Catalpa, Crawford, Crockett, Denton,
Houston, Lewisville, Milam, Patrick, Payne, Sawyer, Stidham, Tar-
rant, and Travis, and in the Hortman-Axtell, Ivanhoe-Irving-Axtell,
Riesel-Axtell, Riesel-Trving, and Wilson-Houston complexes, How-
ever, the natural material in some pits is unsuitable for use in base and
surface courses of highway pavements. In some pits, the quality of
the material is poor; in others, processing will produce material with
a suitable gradation.

The fact that several gravel pits, some of which are extensive, are
located in areas of the Lewisville and Patrick soils indicates that these
soils are generally the best sources of gravel in the county. The gravel
in these soils is derived from limestone. 'Lhe clay overburden on the
gravel is usually less than 2 feet thick in the Patrick soils. In aveas
where the ewisville soils contain gravel beds, the clay overburden is
usually more than 30 inches thick. There are large pits in the
Bastrop and Stidham soils near Waco, but nsually sand is predomi-
nant in these soils.

On many designed highway locations, major soil variations may
occur within the depth of proposed excavation and several soil units
may be encountered within a short distance. The soil map and profile
descriptions should be used in planning the detailed soil survey to be
made on the designed highway location. The use of such information
will enable the soils engineer to concentrate his efforts on some soil
units and obtain a minimum of soil samples for testing in the labora-
tory. He can thus make an adeqnate 11ig§1way soil survey at minimum
cost.

U. S. GOVERNMENT PRINTIKG OFFICE: 19938

For sale by the Superintendent of Documents, U. 8. Government Printing Office
‘Washington 25, D. C.
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family/parental status, income derived from a public assistance
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Federal Relay Service at (800) 877-8339. Additionally, program
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USDA Program Discrimination Complaint Form, AD-3027, found
online at http://www.ascr.usda.gov/complaint_filing_cust.html
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provide in the letter all of the information requested in the form.
To request a copy of the complaint form, call (866) 632-9992.
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(1) mail:  U.S. Department of Agriculture
Office of the Assistant Secretary for Civil Rights
1400 Independence Avenue, SW
Washington, D.C. 20250-9410;
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http://www.ascr.usda.gov/complaint_filing_cust.html
mailto:program.intake@usda.gov

	Accessibility Statement
	Cover
	How To Use The  Soil Survey Report
	Contents
	General Description of the County
	Agriculture
	Soil Survey Methods and Definitions
	Soils of McLennan County, Texas
	Use and Management of Soils
	Estimated Yields
	Morphology and Genesis of Soils
	Engineering Applications
	Tables
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Table 6
	Table 7
	Table 8
	Table 9

	Plates
	Plate 1
	Plate 2
	Plate 3
	Plate 4
	Plate 5
	Plate 6
	Plate 7
	Plate 8

	Soil  Maps
	Map Sheet 1 (NW) and Legend
	Map Sheet 2 (NE)
	Map Sheet 3 (W)
	Map Sheet 4 (E)
	Map Sheet 5 (S)




