SOIL SURVLEY OF THE HENDERSON AREA, TEXAS.

By CHARLES W. ELY and A. E. KOCHER.

DESCRIPTION OF THE AREA.

Rusk County is located in the northeastern part of the State of
Texas. Henderson, the county seat, is about 200 miles north of Gal-
veston, and is 60 miles west and about 25 south of Shreveport, La.
The northern part of the county, embracing some 580 square miles,
is included in the Henderson sheet. The county lines are in dispute
in places; hence it is not certain that they are exactly as shown on the
soil map.

FI6. 15.—Sketch map showing location of the Henderson area, Texas.

In general the topographic features are those of a rolling country,
with few high hills or sharp bluffs. There are no large streams ex-
cept the Sabine River, which flows along the northeast corner for 5
or 6 miles. Aside from this, all the streams take their rise inside
the area. Cherokee Bayou drains nearly all the northern part and
Martins Creek the eastern part of the area. These streams dis-
charge their waters into the Sabine River. The Henderson and
Overton Branch of the International and Great Northern Railroad
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and a line continued in the same general direction roughly follows the
divide between the waters which flow into the Sabine River and those
which flow into the Angelina River and through the Neches into the
Gulf. South of the divide Boles Creek, Johnsons Creek, and Big
and Little Shawnee creeks form the principal drainage channels.
The divide between these drainage systems and all other subdivisions
is nearly always well defined, there being but a few small areas so
low and flat that the water finds difficulty in reaching one or another
of the channels. During the winter a large quantity of water falls
which is not disposed of by evaporation, and hence a small creek soon
becomes a fair-sized stream within a few miles of its source. Two or
3 miles from their sources the small crecks have well-defined bottoms,
through which they wind from side to side. The larger streams have
numerous bayous, through which they flow in times of flood. Some-
times the entire bottom, one-half mile wide, may be covered with
water for several days. A second terrace occurs along a few of the
streams.

If we except the bottoms and some small areas in the uplands
where artificial drains might help, drainage is fairly well established
over the Henderson area. A large proportion of the land is rolling
enough to wash badly unless carefully cultivated, and in some in-
stances the need for contour cultivation and terracing is very marked.

The population of this section is nearly all drawn from native
American sources. The early settlers of Rusk County came from
North and South Carolina, Tennessee, Alabama, and Kentucky. The
county was organized in 1843. Immigration was rapid until 1860,
but the civil war turned people’s attention to other things, and since
then the population has been nearly stationary. The northern
and northwestern parts of the area are at present the most thickly
settled. In the southern and southeastern parts considerable lum-
bering is done and the population is scattering. The area could
probably support four times its present population. Henderson,
the county seat, has a population of only 2,200, and Overton, the
next largest town, has about 500. Besides these there are no
towns of any size. There is no local market of any importance for
small fruits, vegetables, etc. Transportation facilities are inade-
quate. The main line of the International and Great Northern Rail-
road crosses the northwest corner of the area, and a branch, 16 miles
long, runs from Overton into Henderson. A branch of the Santa
Fe touches the northeast corner. These are the only railroads within
the area and for several miles south. Much of the best land in the
area, especially for peaches and tobacco, is more than 9 miles away
from a railroad, which condition, to a great extent, has hindered de-
velopment. The wagon roads of the area are very poor and at times
almost impassable. Little attempt is made to improve them. It is
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difficult to make a good road because there is no suitable material fer
surfacing, yet proper grading and drainage would do much to im-
prove present conditions.

CLIMATE.

The following table shows the normal monthly and annual precip-
itation and temperature for the stations named. Longview is located
a little to the north and Dialville to the southwest of the area. The
heaviest rainfall is in January, and the lightest is in August. The
winters, while never very cold, are often rendered disagreeable by sud-
den cold spells, or “ northers,” but these last for only a few days. The
average date for the last killing frost in spring is March 16, and the
first in fall is November 18, giving a growing season of approxi-
mately two hundred and forty days. People generally expect a good
crop of peaches three years out of five and more or less damage from
frost in the other two years.

Normal monthly and annual temperature and precipitation.

Longview. Dialville. Longview. Dialville,
Month. Temper-| Precipi- \Temper-| Precipi- Month. Tem per-| Precipi- |Temper-| Precipi-
ature. | tation. | ature. | tation. ature. | tation. | ature. | tation.
oF. In. OF. In. oF. In. OF. In.

January..... 47.0 5.33 49.3 3.94 || August...... 83.5 1.96 82.4 1.97

February.... 48.6 3.54 48.1 2.78 || September .. 7.4 3.26 76.2 4.21

March... 57.1 4.50 59.3 4.27 || October..... 67.1 2,9 67.8 3,63

April .. 66.8 4.26 64.9 3.76 || November .. 56.4 4.44 57.6 3.51

May ... 74.7 4.49 73.7 3.52 || December. .. 49.7 1.57 47.8 3.14

June... 8L&) 498 | 79.4) 410 Year....| 66.2| 44.68| 65.6] 42.46
July......... 84.3 3.40 80.9 3.73

Dates of first and last killing frosts.
Longview. Longview.
Year. Lastin | Firstin Year. Last in | First in
spring. fall. spring.\ fall.

1898 oo Mar. 2 ‘ Oct. 96 1| 1902.........ooieeeeeeeee . Mar. 31 | Dec. 4

1899 . o Mar. 29 | Nov., 3| 1908. . cccimiiinriianrnnnannnnn Mar. 1| Nov. 18

1900 ¢ oo Mar. 16 | Nov. 12 || 31904. ..o, Mar. 5| Nov. 13

1901« i i Mar. 6 | Nov, 16 || Average ... ..oocooveamnnon. Mar. 16 | Nov. 13

AGRICULTURE.

As most of the early settlers came from southern States, and as it
was natural for them to grow what they had been accustomed to,
cotton and corn early became the chief crops. Before the civil war
and prior to the advent of the railroads, Shreveport, La., was the
great market for this section of the country. Produce was hauled
60 miles and more across country by ox teams and needed supplies
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brought back. The railroads in this section have all been built since
the sixties. The main line of the International and Great North-
ern was built in 1872, and the Henderson and Overton branch about
1877. While these have helped the country to some extent, their
greatest benefit has been to other areas than this, and at the present
time the railroad facilities are very poor.

So far as could be learned, no great change in agricultural prac-
tices has taken place, and the methods of cultivating cotton and corn
were much the same forty years ago as they are to-day. The use
of fertilizers has become more or less general in the last eight or ten
years, from 350 to 400 tons being used annually in the area at the
present time. The growing of peaches has attracted some attention
within the last five or ten years. There are between 200 and 300
acres of bearing orchards in the area at present and more are being
planted every year. It is unfortunate that the best peach lands in
the county are so far away from railroads as to prohibit peach grow-
ing on a commercial scale.

With such poor railroad facilities and such poor wagon roads, the
products of the area must be such as can stand being hauled long
distances without damage. Cotton and corn fulfill this requirement,
and hence have always been the chief crops. The average yield for
cotton in 1900 for the entire county was two-sevenths of a bale per
acre, and of corn, 13 bushels. In recent years considerable damage
has been done to the cotton crop by the boll weevil and other insects,
particularly in a wet season, which makes the cotton late in maturing.
About two-fifths of the land is under cultivation, and seven-eighths of
this is planted to cotton or corn. The other crops are cowpeas, pea-
nuts, sorghum, peaches, and potatoes. No attempt at systematic rota-
tion is made. Cotton follows cotton or corn for a number of years,
with an occasional crop of cowpeas sown in the corn. The light color
of most of the soils indicates a lack of organic matter. Plowing is
very shallow, sometimes as deep as 4 inches, but more often only 2
inches, 1-horse implements commonly being used.

The fertilizers in general use are complete mixtures. As a rule
the farmer does not understand very well what constitutes value in
fertilizers, and he usually pays a very high price for what he receives.
Laborers in this area are both white and colored, but the latter are
largely in the majority. Wages for the season vary from $9 to $15
a month, with board. Cotton pickers receive from 40 to 75 cents
per hundred pounds. In the rush season of picking peaches wages
are much higher, and it is sometimes possible for a man and team to
make $5 or $10 a day. The labor is generally regarded as efficient
for the implements and methods used, but it is stated that few of the
colored laborers are skilled in the use of improved machinery.

Little attention is paid to the adaptation of soils to crops. The
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farmers generally recognize that there are various types of soil, but
see in these differences greater or less yields of cotton and corn, rather
than their better adaptation to one crop or another. The peach
orchards are chiefly upon the Norfolk fine sandy loam, the Norfolk
fine sand, and the Orangeburg fine sand. This is due to their prox-
imity to the railroads rather than any special adaptability to this
crop. A great many people regard the Orangeburg fine sandy loam
as the best peach soil. A few farmers are interested in growing
alfalfa. So far it has been tried only on the creek bottoms with some
success. Some have an idea that a low, wet spot is particularly desir-
able for this crop. This is incorrect, as alfalfa will not thrive where
the water table is within 2 or 3 feet of the surface for any length of
time. It would probably do well upon the Orangeburg fine sandy
loam, upon well-drained spots in the Meadow, and upon well-drained
fields in the uplands.

Slightly less than one-half of the farms in the Henderson area are
operated by the owners. Near Henderson some farms rent for from
$2 to $4 an acre cash, but away from the towns a rent of one-fourth
of the cotton and one-third of the corn is generally paid when the
tenant furnishes the teams, implements, and seed. If the landlord
furnishes these, he receives one-half of the crops. The average-sized
farm is about 75 acres, but only about one-half of that is cultivated
land, or about what can be.cultivated with one mule. There are some
large tracts of 15,000 acres or more held by individuals. Tand values
range from $2 to $25 an acre near town. Over the county as a whole
the price of land would average less than $8 an acre. Much of the
Norfolk fine sand can be bought for $2 an acre, while the Orangeburg
fine sandy loam well improved will bring from $10 to $15 an acre.
Favorably located peach orchards with a good stand of trees will
bring from $50 to $75 an acre.

In general, too much dependence is placed upon cotton and corn.
Long-continued cultivation of these crops reduces the organic matter
in the soil, and the exposed surface readily gullies and the pro-
ductivity soon declines. Terracing and contour cultivation will pre-
vent much of the damage from erosion. It should be borne in mind
that a field does not necessarily have to be gullied to be damaged by
washing, but that the removal of the surface soil with its organic
matter may work serious injury. On the more sandy soils, growing
some crops, such as oats or winter vetch, sand vetches, ete., during
the winter, would reduce injury from washing, and, with the hay and
pasture secured, would prove profitable. The more systematic rota-
tion of crops, including some leguminous crop once in three or four
years, would result in greater returns for a series of years than con-
tinued planting to cotton and corn, and at the same time would put
the land in better condition. Deeper plowing would prove beneficial,

3499—08——30
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but the depth should be increased gradually. The production of
more hay and grain and the raising of at least enough meat for the
family would keep much money in the county and insure greater
prosperity to the farming classes. The growing of alfalfa on lands
suited to it and of pecans on the Orangeburg fine sandy loam and in
some of the bottoms should prove profitable.

SOILS.

The soils of the Henderson area are the fine sands and fine sandy
loams characteristic of eastern Texas. Exclusive of Meadow, they
fall naturally into three distinct series—the Orangeburg, the Nor-
folk, and the Susquehanna—each of which is represented by two
types of soil. There are also two other types belonging to different
series of soils. By referring to the accompanying map it will be
seen that there are no extensive bodies of any one soil, but that each
type occurs in a number of small bodies scattered throughout the
area.

While the early geology of eastern Texas is but little understood,
it is recognized that the material from which the soils of the Orange-
burg series are derived was laid down as marine beds about the time
of the Lower Claiborne stage of the Eocene. This stage is marked by
the accumulation of glauconitic material and iron-bearing sandstones,
from which are derived the commercial iron ores of eastern Texas.
As the material is more resistant to the action of rains than are the
other materials in the soils, it is not infrequently left behind on the
surface of the ground after the sands have been removed.

The soils of the Susquehanna series are also derived from ma-
rine beds of the Lower Claiborne stage, but from the relatively
small content of sands which the subsoils contain it is probable that
these soils were deposited in much more quiet waters than were those
of the Orangeburg series.

The Lufkin soils, represented here by only one type, and probably a
part, of the soils of the Norfolk series, are representative of the Lig-
nitic stage of the Focene epoch. The soils of this stage, like those
of the Lower Claiborne, are not confined to any one section, but are
found in small irregular bodies throughout the area. In extent,
however, they occupy only a small proportion of the area mapped.
The stage is easily recognized in the Henderson area by its lower
elevation, poorer drainage features, and the occasional outeropping
of thin strata of impure lignite coal.

The fine sandy loams of the Orangeburg and Norfolk series have
largely been derived by the slow weathering of underlying beds of
sandy clays, similar in texture to the present subsoils, from which
the clay has been gradually removed by rains, leaving behind a
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sandy covering from 8 to 16 inches deep. The deeper sandy soils of
the Orangeburg and Norfolk series and the soil of the Susquehanna
fine sandy loam have probably been left as a separate deposit over
the clays at a later period.

As a rule, the Norfolk fine sandy loam occupies a lower elevation
than do the soils of the Orangeburg and the Susquehanna series, and
is frequently found as level or gently sloping areas bordering stream
courses. Where it is thus found the formation of the surface soil is
of comparatively recent date, the topography being such that the
coarser sands washed from the higher lying hills are mostly retained,
while the silts and clays are carried on and deposited along the
stream bottoms to form Meadow.

In a general way it may be said the sands overlying the clays in
the Henderson area are somewhat deeper than those found in similar
Texas areas to the west and south. The soils of the Orangeburg
series, instead of being a clay and a fine sandy loam, as is the case
in Anderson and Houston counties, are here entirely made up of a
fine sandy loam and a fine sand. The color of the surface soil is
asually red, though in other Texas areas it is very often gray, and
cast of the Mississippi River is nearly always so. The Lufkin soils,
which occupy large, well-developed areas to the south and west, are
poorly developed in the Henderson area and occupy only a small
percentage of the total sheet.

The following table gives the names of the soils mapped and the
relative extent of each:

Areas of different soils.

Soil. Acres, |Percent. I Soil. Acres. |Percent.
Orangeburg fine sand ........ 110, 400 29.7 ui Caddo fine sandy loam......._ ; 9,152 2.5
Norfolk finesand............. 58,432 ! 15.7 || Susquchannaclay ........... 1,728 ‘ .5
Susquehanna finesandyloam.| 53,312 | 14.8 | Lufkin elay.....cocooooooaott. 832 | .2
Norfolk fine sandy loam ..... 48,064 12,9 { N 372, 032 S
MeadoW . .ooomoniiimnnanannns 47,424 12,7 || '
Orangeburg fine sandy loam.| 42,688 11.5 i i

ORANGEBURG FINE SANDY LOAM.

The so0il of the Orangeburg fine sandy loam, which is known among
the farmers as “ Red land,” or “ Red gravelly land,” is a red fine
sandy loam or a fine sand from 5 to 14 inches deep, beneath which is
found a red sandy clay. There is some variation in the texture of the
soil. Within the limits of a single field it may be a fine sandy loam or
a fine red sand, and may contain from 10 to 50 per cent of rounded
iron concretions, which may disappear within a short distance. There
are also small areas where a rotten sandstone is found in small frag-
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ments near the surface, but this has little effect on the yield of crops.
The sand of the subsoil is of the finer grades. The subsoil is friable
when in the right stage of moisture, yet it is very plastic when wet.
When in this friable stage it may be compressed in the hand to much
less than its bulk when taken from the ground, indicating that its
structure is such as to leave much space between the soil particles. It
thus permits a ready passage of water and air downward.

The soil passes gradually into the subsoil, the average depth to red
clay being about 12 inches. The first 4 or 6 inches of the soil 1s gen-
erally darker, owing to its organic matter content. The soil is
friable and easily handled, and the subsoil allows such ready under-
ground drainage that the type can be worked very soon after a rain.
Tt is considered from one to three weeks earlier than the “ gray lands,”
or the Norfolk fine sandy loam and Norfolk and Orangeburg fine
sands. If well cultivated and the supply of organic matter main-
tained it does not suffer from drought. A feature of this soil which
makes it very desirable is the fact that it shows the effects of ferti-
lizers and manures for a long time after use and is easily kept in good
condition.

The largest and most typical areas of the Orangeburg fine sandy
loam are found in the southwestern part of the area and in the
vicinity of Motley. The topography varies from almost level to roll-
ing and somewhat hilly, the greater part being gently rolling. No
large streams flow through areas of this soil and few small ones, yet
the texture and structure of the soil and subsoil are such that it is
one of the best drained soils in the area. Some few areas are so roll-
ing as to be damaged by washing, but this can be corrected by terrac-
ing and contour cultivation.

This soil is derived from the sandy clay beds of the Kocene. It
is probable that when originally laid down the texture of the whole
mass was similar to that of the present subsoil, but rain water has
removed many of the clay particles, leaving the soil a fine sandy loam
or fine sand. It is distinguished by its red color, due to the large
quantity of iron it contains.

Most of the native timber was hardwood, principally oak and
hickory, with very little pine. This has nearly all been removed.

The Orangeburg fine sandy loam is the best peach soil in this area,
producing a better colored and earlier peach than the other soils.
It is adapted to the Cuban filler tobacco, which has been grown in
several places in Texas. With proper preparation of the soil al-
falfa could probably be grown, as well as many grass and forage
crops. Cowpeas and Bermuda grass are grown to a limited extent.
Tt is considered the best soil for general farming in the area. Its
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development for special crops is seriously hindered by lack of rail-
road facilities. Cotton and corn are the chief crops grown at present.
Cotton produces from one-third to three-fourths of a bale and oc-
casionally 1 bale per acre, and corn from 20 to 30 bushels, with an
average of 25 bushels. The earliness of this soil is of advantage in
avoiding injury from the cotton boll weevil.

The most progressive farmers in the area are found on this type of
soil, and there is more 2-horse machinery used on it than on any
other type. Level cultivation of crops is practiced to a greater ex-
tent than elsewhere and is found advantageous. The type has been
cultivated to cotton and corn for a long time, however, and much of
it suffers from a lack of organic matter,® though not so badly as the
more sandy soils. A rotation by which a leguminous or grass crop
would be grown regularly every three or four years would keep the
soil in much better condition than at present, especially if the hay
were fed on the place and the manure returned to the land. Deeper
plowing, to a depth of 6 or 8 inches, would also be beneficial. On
the rolling areas the rows of cotton and corn should run around the
hill, and on the more rolling areas a terrace should be built up for
about every 3 feet of fall to prevent the soil from washing. The
value of this type ranges from $5 to $15 an acre, depending upon the
distance from railroads. Considering only the land itself, and ignor-
ing advantages of location, it is the most valuable type in the area.

The following table gives the results of mechanical anaylses of
samples of this soil:

Mechanical analyses of Orangeburg fine sandy loam.

. ] R
Fine | Coarse Medium

Fine |Very fine 5 N
grayel.| sand. | sand. ‘ stit. | Clay.

Number. Description. sand. | sand.

Per ct. | Perct.| Per ct. l Per ct. Per ct. | Per ct. | Perct.
0.5 2.4 8.5 ‘ 39.6 !‘ 26.5 18.6 7.0

3| 19| 3.6 25| 18| Mg w3
|

e This type, as indicated by the results of tests by the wire-basket method, is much in
need of the incorporation of organic matter. Samples treated with cowpea vines and
lime, and with stable manure, showed greater increases in plant growth than where the
mineral fertilizers were used either singly or in combination and with and without lime.
The mineral fertilizers gave the best results when the three important elements were
combined, and the next best when nitrate of soda was used alone. Lime alone also
gave good results. On the other hand, sulphate of potash and acid phosphate, used
singly or in combination, apparently had no beneficial effect on the soil. The samples
of soil used in these tests had been in cultivation for forty years or more, cotton being
grown continuously without rotation in one field, and in another with an occasional
change to corn. The fields had received moderate applications of cotton-seed meal dur-
ing the last few years. While strictly applicable to the particular samples tested, it is
believed the results indicate the best treatments for this type in general.
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ORANGEBURG FINE SAND.

The soil of the Orangeburg fine sand consists of gray or reddish-
gray fine sand, varying greatly in depth, but ranging usually from
15 to 30 inches, with an average of about 2 feet. The typical sub-
soil is a brownish red sandy clay of moderately open structure, rest-
ing on a compact clay of the same color and having a thickness of
from 3 to 4 feet. Near the heads of streams and where the drainage
is more imperfect this material is of a reddish-yellow color, while on
higher elevations it is frequently a bright red. Iron and lime con-
cretions are occasionally found scattered over the surface on the
higher levels, but their occurrence is in areas of small extent. The
structure of the soil is loose and porous, giving excellent drainage
and ease of cultivation at all times.

The Orangeburg fine sand is one of the most widely distributed
types in the area. It is usually found occupying the slopes of hills
along the courses of the larger streams, and is most typically devel-
oped to the north and east of Ienderson, in the vicinity of Craig,
Stewart, and Harmony Hill. The type has a rolling or gently slop-
ing topography, and in general is the most hilly soil in the area.
None of it, however, is so rough as materially to interfere with culti-
vation. While the surface drainage is excellent, the clay of the sub-
soil makes the type highly retentive of moisture. If properly culti-
vated, the damage caused by drought is usually very slight. A
large proportion of the Orangeburg fine sand is still covered with
native forests of red, black-jack, and post oak and hickory. The
soil is considered one of the earliest in the area, and is therefore
well adapted to the cultivation of all the early truck crops. Irish
potatoes, peaches, strawberries, and the small bush fruits should do
well on this soil. Cotton and corn are the chief crops grown,
though considerable acreage has recently been devoted to peaches.
In the vicinity of Overton the cultivation of strawberries has proven
profitable, and it would seem that near the railroads, where the
shipping facilities are adequate, the acreage could profitably be
extended.

The yield of cotton ranges from one-fourth to three-fourths bale,
with an average of about one-half bale per acre. Corn yields from 15 to
30 bushels, with an average of 20 bushels per acre. The vield of Irish
potatoes varies greatly with the kind and amount of fertilizer used,
the average being about 70 bushels per acre. Sweet potatoes yield
from 150 to 300 bushels per acre.

Owing to the heavy rainfall in the spring that part of the type
which is devoted to cotton is given ridge cultivation. This provides
for needed surface drainage, and thereby hastens the date of planting.
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The plowing, however, is shallow, and is frequently poorly done. For
corn and potatoes the same method of plowing is followed, except that
the ridges are not so high. After planting, corn is rarely cultivated
more than three times, the depth frequently being as great as that of
the original plowing. Better results would doubtless be had if the
cultivations were made more frequent and the depth somewhat less as
the season advances. On the steeper hillsides an inexpensive system of
terracing would prevent the washing of the loose, sandy soil.

The chief fertilizer used on this type is cotton-seed meal, though
commercial fertilizers are used to some extent. Cowpeas are some-
times grown as a fertilizer in the corn fields after the last cultivation,
the crop being used for pasture during the late fall months. Much of
the area of Orangeburg fine sand is deficient in organic matter, but
this may be readily provided by the use of legumes.s

For general farming the Orangeburg fine sand is one of the best
soils in the area. The value of the type ranges from $5 to $10 an acre.

The following table gives the average results of mechanical
analyses of samples of the soil and subsoil of this type:

Mechanical analyses of Orangeburg fine sand.

- ! N Fine |Coarse Medium| Fine IVery fine| o
Number. ! Description. gravel.| sand. | sand. sand. sand. Silt. Clay.
| Perct. | Perct.| Perct. | Perct. Per et | Perct.| Perct.
14776,14778. . ... Soil .o 1.7 2.5 3.5 30.4 § 36.7 16.1 9.1
14777,14779. ... ..... Subsoil.............. 1.2 1.8 2.7 17.5 | 21.4 15.0 40.3

NORFOLK FINE SAND.

The Norfolk fine sand is the most sandy soil in the Henderson
area. The soil consists of a fine gray sand from 4 to 6 inches deep
and is underlain by a yellow sand of about the same texture and
from 3 to 30 feet deep. The only difference between the soil and
subsoil is the greater organic matter content of the soil. The texture
of both varies from a fine to medium sand, and both are loose
and incoherent, occasionally so much so that the surface is blown
about by the wind. In fact, any area becomes very loose and in i

¢ As in case of the Orangeburg fine sandy loam, this type of soil responds
best to applications of manure and cowpea vines, the increase from the use of
manure being greatly in excess of that derived from any other treatment. The
several mineral fertilizers were more or less beneficial, with the exception of
acid phosphate. In case of the mineral fertilizers the increase derived from the
use of nitrate of soda, sulphate of potash, acid phosphate, and lime in combina-
tion was the most marked. The results of this test, while strictly applicable.
only to the field from which the sample was taken, will probably apply in some
degree to much of this soil in the Henderson area.
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coherent if cultivated for a long time without the addition of orgamic
matter in some form. Fair crops are secured the first year or two
after the land is cleared, but the productiveness rapidly decreases.
In some areas in the southeastern part of the survey the sand is red,
and such areas are considered more productive than the gray or
yellow sand. In a few areas the soil contains more or less iron con-
cretions. In one sense this is an easy soil to cultivate, as it is not
hard to plow and can be worked at almost any stage of moisture,
but in another sense it is hard to handle because of the difficulty of
keeping enough organic matter in the soil. As a result it is leachy,
will not hold fertilizers well, and it is badly affected by dry weather.

The Norfolk fine sand is found in all parts of the survey, but the
largest and most typical areas are within 8 miles southwest, south,
and southeast of Henderson. Tt is found on the tops of divides and
may be rolling or hilly, though small areas are level enough to be
spoken of as “sand flats.” Few streams flow through the type, but
it is excessively drained owing to its texture and to its high position
on the divides.

The Norfolk fine sand is a deposit from moving water and has some
of the features of a beach deposit. Tt is almost entirely a fine quartz
sand to which some organic matter has been added by the growth
and decay of plants. Some areas have been modified by wind action.

The native vegetation is a sparse growth of pine, with an under-
growth of scrub, sand jack, and black jack oaks. Sometimes the
pines are entirely lacking. A leguminous plant, sometimes called
wild pea, is characteristic of the soil.

This soil is adapted to the growing of truck crops, peanuts, cow-
peas, sand vetches, sweet potatoes, and tomatoes, and is a fair soil
for peaches and small fruits. It is an early soil, though not any
more so than the Orangeburg fine sandy loam, and is not so produc-
tive as the latter. The chief crops now grown are corn and cotton.
Corn yields from 8 to 14 bushels, and cotton from one-eighth to one-
half of a bale per acre. Some peach orchards are planted on this
type. It is usually given ridge cultivation, which hardly seems ad-
visable, as the ridges favor drainage and evaporation. It needs to
be plowed from 6 to 8 inches deep, terraced where rolling, and should
not be left bare during the winter under any circumstances. A crop
of winter oats and winter or sand vetch sown broadcast in early fall
will furnish some pasture before winter and a great deal of pasture
or hay in early spring and may be removed in time for another crop.
This will keep the ground covered during winter and will add con-
siderable organic matter to the soil. Some such crop should
occupy the ground every winter to prevent washing and leaching.
Besides this, a leguminous crop, such as cowpeas or peanuts, should
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be grown every third year. In this manner the productiveness of
the soil can be in a measure maintained and a fair profit be secured
from the land. The Norfolk fine sand sells for from $2 to $5 an
acre.

The following table contains the results of a mechanical analysis
of a sample of this soil:

Mechanical analysis of Norfolk fine sand.

e Fine | Coarse [Medium| Fine Very fine| o
Number. Description. gravel.! sand. | sand. | sand. sand. silt. | Clay.
Perct. | Perct. | Perct. | Perct. | Perct. | Perct.| Perct.
13961 cv el Soil caviiniiiiaa 0.1 1.8 9.5 69.1 13.8 3.8 2.2

NORFOLK FINE SANDY T.OAM.

The soil of the Norfolk fine sandy loam is a fine sand or fine sandy
loam from 14 to 80 inches deep. The soil to a depth of 4 to 6 inches
is dark gray or gray, below which to 14 or 30 inches it is yellow. The
subsoil is a lemon-yellow sandy clay, sometimes slightly mottled with
red or red and gray. At greater depths—from 4 to 8 feet—this is
frequently underlain by a gray clay. In places there are from 5 to
10 per cent of iron concretions scattered in the soil, and occasionally
pieces of iron sandstone, but these are not so numerous as in the
Orangeburg fine sandy loam. The soil is easily cultivated, holds
moisture and fertilizers well, and can be kept in good condition with-
out difficulty. The sandy clay subsoil permits fair underdrainage,
and unless it is very flat and low this is not a very wet soil, though
it is not so well drained and can not stand as much rain as the
Orangeburg fine sandy loam. Where the soil is a fine sand it usually
lies near the Norfolk fine sand and in most other areas there is enough
silt and fine material to cause it to pack to some extent and form a
crust on the surface after rains. Areas like these frequently wash
badly, and care should be taken to prevent damage from this source.

Some Norfolk fine sandy loam is found in all parts of the area,
but the largest body is found in the southwestern and in the northern

e Manurial requirements of this type were tested in the laboratories.by the
wire-basket method. The best results were obtained by the application of
stable manure, and the next from cowpea vines with lime. The use of a
complete mineral fertilizer also gave marked increases, but so much less than
secured from the first two treatments that the necessity for increasing the
humus ~ontent of the type was at once apparent. The samples of soil tested
were from fields that had been under cultivation for many years, and results
are held to be strictly applicable to these fields only, but as much of the type
in the area is apparently in a similar condition, the treatment indicated, it may
be assumed, would be beneficial in nearly all instances.



472 FIELD OPERATIONS OF THE BUREAU OF SOILS, 1906.

parts of the survey. The topography varies from level to gently
rolling. It occurs in comparatively low and flat areas near streams,
in many cases resembling second bottoms. It is also found on hillsides
where the soil of the Norfolk fine sand becomes shallow. In some
areas there are mounds 3 or 4 feet high and 10 or 15 feet across,
probably formed by the winds. In the center of the mounds the soil
is more sandy, while it is heavy and dark in the depressions. On_
the whole, the type is well enough drained for ordinary seasons, but
crops suffer in continued wet weather. If carefully cultivated it will
withstand much drought.

This type is derived from Focene beds, reworked to a slight extent
by moving water and modified by erosion and wind action. The soil
contains much less iron than the Orangeburg fine sandy loam. The
native forest was pine, sweet gum, and oak, with some post oak on
the flatter areas. As a rule the type occurs in such small areas that no
characteristic growth has been developed.

The Norfolk fine sandy loam is adapted to a wide range of crops.
Tt is probably the best Bermuda grass land in the area. Nearly all
other grasses would do well. Japan clover, cowpeas, and peanuts also
grow nicely. On the higher areas peaches are grown successfully.
Irish potatoes, sweet potatoes, and small fruits of various kinds
should do well on this soil, and alfalfa may possibly be grown on the
better drained areas. At present the chief crops are cotton and corn,
yielding from one-fourth to three-fourths of a bale, and from 15 to
20 bushels per acre, respectively. Ridge cultivation is generally
practiced. As a whele the soil needs deeper plowing, the addition of
organic matter,® and the growing of leguminous and hay crops. Less
than one-half of this type is under cultivation. The values range
from $5 to $12 an acre.

The following table gives the average results of mechanical anal-
yses of samples of this type:

Mechanical analyses of Norfoll fine sandy loam.

s e Fine | Coarsc |[Medium| Fine |[Veryfine ;
Number. Deseription. gravel.| sand. | sand. | sand. sand. 8ilt. | Clay.
Perct. | Perct.| Perct. | Perct.| Perct. | Perct. | Perct.
13959, 14774......... Soil ...l 0.7 0.9 1.1 26.6 36.9 25.9 7.3
13960,14775......... Subsoil. ... ......... .5 N .8 19.9 27.5 23.3 26.6

¢ Two large samples of this type were collected from fields near Henderson and sub-
jected to a test by the wire-basket method to determine its manurial requirements.
As in case of the Norfolk fine sand the largest increase in plant growth was obtained
through the use of stable manure. Good increases followed the application of all the
mineral fertilizers, the effect of nitrate of soda and sulphate of potash being particularly
marked, though increased by the addition of acid phosphate and lime. The benefits
derived from chopped cowpea vines and lime were very decided, being equal to results
obtained where the treatment was fertilizer and lime. It is believed that these tests
indicate the proper treatment of this soil in general, though of course the results are
strictly applicable only to the fields in which the samples were obtained.



SOIL SURVEY OF THE HENDERSON AREA, TEXAS, 473
SUSQUEHANNA TINE SANDY LOAM.

The soil of the Susquehanna fine sandy loam is a gray or rarely a
reddish fine sand or fine sandy loam, much resembling the soil of the
Orangeburg fine sand, A few iron concretions are found, being most
numerous in the better drained areas. The reddish soil is of local
occurrence, generally covering only a few acres in a field. The aver-
age depth to the subsoil is about 9 inches, varying between 6 and 12.
The subsoil is a heavy plastic red or mottled red and gray clay, some-
times containing sand. Though it is generally red at slight depths,
it nearly always becomes mottled at a depth of 30 inches or less, and
occasionally a gray clay is found at a depth of less than 8 feet. This
gray clay can nearly always be found at greater depths. The line
hetween soil and subsoil is generally sharp and distinct. When near-
ing areas of Orangeburg soils the subsoil grades into a sandy clay.
As a rule the subsoil is heavier near streams and on hillsides, though
this is not always true. Tt may be a heavy clay on a slight slope and
a few feet away it may be a sandy clay, but the heavy clay predomi-
nates. IFarmers consider this an easy soil to cultivate.

The mottled and gray color of the subsoil indicates imperfect aera-
tion and oxidation. This is not a very productive soil, nor one which
will stand an exhaustive system of cropping without manures. Good
crops are secured for the first few years after clearing, but the yields
soon decline. The soil holds manure fairly well and can readily be
brought to a fine state of productiveness.

The largest bodies of this type are found north of Monroe and
Crossroads, and souith, southwest, and west of Pinehill, but small
areas are found in nearly all parts of the survey. The surface is roll-
ing or sloping enough to give good drainage and there are a great
many streams to carry off the water. It is not found on plateaulike
areas, as is the Orangeburg fine sandy loam and Norfolk fine sand,
but on hillsides and on slopes near streams. The soil of this type has
not been formed like the soil of the Orangeburg fine sandy loam,
but has been deposited over the clay at a different period, or it may
be the sandy remains of thin formations which, if left unchanged,
would have formed soils of the Norfolk or Orangeburg series. In
many cases small areas of this type are formed by wash from the
Norfolk fine sand. In several places in the county the clay is used
for making the cheaper grades of pottery.

While the surface drainage of this soil is good, the underground
drainage is very poor. The subsoil is so stiff and tenacious that
neither water nor air can enter, and the processes of aeration and oxi-
dation, so necessary to a good soil are not very far advanced. The
impervious character of the subsoil is shown wherever it is exposed
in the roads, where in wet weather mudholes are formed which, at
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the right stage of moisture, are so sticky as to render travel almost
impossible. With the exception of the roads in the Meadow areas
the worst roads in the survey are found on this soil. The native
vegetation is chiefly pine, with some hardwood.

The better drained, higher areas of this type will probably grow
fair peaches and small fruits. The remainder of the type is best
adapted to grasses, such as Bermuda, redtop, etc. Peanuts are suc-
cessfully grown as a general farming crop. Cotton and corn are the
chief crops. Cotton yields from one-fourth to one-half of a bale and
corn from 15 to 20 bushels per acre.

Ridge cultivation is generally practiced and seems best adapted to
this type under present conditions. The soil should be plowed
deeper and terraced and given contour cultivation where subject to
washing. Its productiveness decreases rapidly, and a leguminous
crop should be sown once every three or four years. ¢

The price of this type ranges from $3 to $8 an acre—just a little
above the Norfolk fine sand.

The following table gives the average results of mechanical anal-
yses of samples of this type:

Mechanical anaylses of Susquehanna fine sandy loam.

! - Fine |Coarse [Medium| Fine Very fine :
Number. Description. gravel.| sand. | sand. sand. sand. Silt. Clay.
Per ct. | Per ct. | Perect. | Perct.| Perct. | Perct |Perct.
14418,14782......... 70} ) 0.5 0.6 0.6 18.7 47.4 26.5 5,4
14419,14783......... Subsoil....eeenn.oa. .2 .2 .2 3.6 18.2 24.1 53.2

MEADOW.

The Meadow in this area comprises the overflow lands along the
streams. The soil is variable in texture and may range from a clay
to a fine sand. For the most part it is a silty or fine sandy loam from
6 to 18 inches deep, underlain by a yellowish or gray material of about
the same texture as the soil. Along the larger streams are found
many sloughs where the soil is heavy enough to be called a clay, and
in the northern part of this area there are many places where both

eA large sample of this type, collected near Henderson, was subjected to a
test by the wire-basket method to determine its manurial requirements. As in
case of the other soils tested in this area, stable manure and cowpea vines
with lime gave the most marked increases in plant growth. In case of the min-
eral fertilizers, the best results were secured when a complete fertilizer to which
lime was added was used. Of the single elements, nitrate of soda alone gave
any increase. The marked increase obtained in the use of organic manures
indicates the great value of adopting a rotation in which some green manuring
crop is included.
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soil and subsoil are a fine sand. The narrower areas of Meadow,
when bordered by soils of the Orangeburg series, are apt to be a
brown silty loam from 6 to 20 inches deep, underlain by a reddish
silty or clay loam. These areas are always very productive. Other
areas occur where the stream level is very near the surface of the soil
and here the soil is “ crawfishy,” owing to its water-loggéd condition.
These areas will not produce good crops even if artificially drained,
until the drains have been in operation a few years and the soil is
aerated.

Very little of the Meadow is under cultivation. What little is
cultivated is chiefly in the smaller bottoms near their junction with
the bottoms of the larger streams. The larger areas are so low and
flat and have such poor natural drainage that no attempt to grow
crops has as yet been made. The streams wind from one side of the
Meadow to the other, thus covering two or three times the distance
necessary were they straight. There are also numerous bayous and
cut-offs through which the water flows during floods. In winter
some of these areas are covered with water to a depth of from 2 to 6
feet. The chief reason this land is not productive is because of the
imperfect drainage. Straightening and clearing the stream channels
and building levees along the ditches would bring a good deal of
valuable land into cultivation. For the best results this work should
be done on a large scale for 15 or 20 miles along a stream.

The Meadow is an alluvial deposit from the streams, excepting
some of the narrower bodies, which are formed by wash from sur-
rounding types. The material of nearly all the Meadow has been
derived from soils in this area.

The principal trees on the bottoms are gum, some white oak, and
ocasionally a pine. There is little underbrush, and unless the trees
stand too thick, good pasturage is provided all summer.

Some areas occur along the smaller streams where the stream has
cut its channel 5 or 6 feet below the surface and the land slopes per-
ceptibly from the uplands toward the stream. These and other well-
drained areas would make fine alfalfa fields. Many other areas not
quite so well drained will grow Japan clover, alsike clover, redtop,
and other grasses. If this soil were well drained it would make the
best corn and cotton land in the area, but even then it would probably
be found more profitable to grow alfalfa or some forage crop. It
is at present used chiefly for pasture. Sugar cane and sorghum are
grown to a limited extent and sometimes produce 400 gallons of sirup
per acre.

The price of this type is rather low, ranging from $2 to $8 an acre.
Where the timber is good and is easily reached much higher prices
are paid.
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CADDO FINE SANDY LOAM..

The Caddo fine sandy loam resembles the Norfolk fine sandy loam
in a great many respects, the chief difference being in the topography
and the color of the subsoil. The soil is a gray or yellowish fine
sandy loam or fine sand from 10 to 30 inches deep. The subsoil is a
mottled yellow and gray, yellowish red and gray, or a gray clay or
sandy clay. Over most of the surface the fine sandy material has
been blown up into mounds from 10 to 15 feet in diameter and from
3 to 4 feet high. The fine sandy material is deepest on the top of
the mounds, and the soil is heavier and darker in the depressions.
Spots in which water stands during part of the vear are occasionally
seen. These have the nature of the Lufkin clay, but are too small to
be shown on a map of the scale used in the soil survey. A few iron
concretions are sometimes found in the surface 8 or 10 inches. Some-
times the subsoil is partially cemented together and behaves like a
much stiffer clay than the analysis would show. Such places are
always very poorly drained, and the subsoil is pale yellow or gray in
color.

Aside from the difficulty of getting rid of the water this soil is
easily cultivated, holds manure and fertilizers well, and is not rolling
enough to suffer much damage from washing. Crops suffer in a wet
year. It is said that the tops of the mounds are more productive
the first year after clearing, but when the surface soil of these
becomes washed down in the depressions the latter become the most
productive. As a general rule the deeper the sandy material the
better this soil is, because of the better drainage.

The Caddo fine sandy loam is found in low, flat areas and around
stream heads and is always poorly drained. As a result the subsoil
shows lack of aeration and oxidation. The resulting gray color is a
distinctive difference between this type and the Norfolk fine sandy
loam. In addition to the poor drainage resulting from its flat to-
pography this soil frequently receives considerable seepage water
from surrounding soil types. Open or tile drains would probably
increase the productive capacity of this land, which is formed in
much the same way as the Norfolk fine sandy loam.

The type is fairly well adapted to Bermuda grass, redtop, Japan
clover, possibly also to alsike clover, and to cotton and corn. The
latter two are the chief crops and the best drained areas yield, in
favorable years, almost as much as the Norfolk fine sandy loam. The
crops on this soil can withstand considerable drought. The value
of the Caddo fine sandy loam ranges from $2 to $8 an acre.

The table on the following page gives the results of mechanical
analyses of samples of this type.
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Mechanical analyses of Caddo fine sandy loam.

s Fine | Coarse|Medium| Fine | Very fine 5
Number. Description. gravel.| sand. | sand. | sand. ’ sand. Silt. | Clay.
Perct.| Perct.| Perct. | Perct.| Perct. | Perct.| Perct.
14770 oot [T} 1 R 0.0 0.4 2.5 27.1 28.8 35.0 5.5
1477 il Subsoil.............. .0 .3 1.6 19.1 19.5 28.6 30.5

SUSQUEHANNA CLAY.

Susquehanna clay is the name applied to a soil type formed where
the subsoil of the Susquehanna fine sandy loam is within 4 inches or
less of the surface. The soil, where it has not been washed away, is
a grayish fine sandy or silty loam. The subsoil is a heavy plastic red
or mottled red and gray clay. Though in places it is red near the
surface, it is usually mottled deeper down, and sometimes a gray clay
is reached before 3 feet and nearly always at lower depths. The soil
is very hard to cultivate and very little attempt has been made to farm
this type. Farmers generally speak of it as “ poor clay hills.” The

.type is of very limited extent and is found only in small areas, the
largest of which is in the southeastern part of the survey.

This type is found on hillsides and around the heads of some
streams and is nearly always rolling enough to give good surface
drainage. It is badly washed and gullied, so much so that the sub-
soil is exposed over a great part of the type and is frequently baked
hard by the sun. The subsoil is so plastic and its particles are so
fine and close together that neither water nor air can penetrate. and
nearly all the water falling on the type must run off the surface. As
it requires very little current to remove the fine particles of which
this clay is composed, it washes badly.

The Susquehanna clay is probably derived chiefly from lignitic
clays. The clay is useful for making low-priced pottery, such as
jugs and crockery. The native trees are scrub oak and occasionally
pine, with little undergrowth and very little grass. This type is
probably as well adapted to grass crops as anything. Few attempts
have been made to cultivate it, so it is impossible to estimate the
yields. Locally it is considered almost worthless for farming pur-
poses. '

The following table gives the results of mechanical analyses of
samples of this type:

Mechanical analyses of Susquehanna clay.

e Fine | Coarse|Medium| Fine [Very fine .
Number. Description. Lgrave]. sand. ! sand. | sand. | sand. 8ilt. | Clay.
Per ct. | Per ct. | Perct. | Per ct. | Perct. | Per ct. | Per ct.
22 1 (3703 ) N 2,7 1.4 0.9 6.1 29.7 40.4 18.3
14212.c0ciena..... Subsoil...coevnunen.s .3 .2 .1 .9 3.7 29.6 &4.9
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LUFKIN CLAY.

Lufkin clay is a type of very limited extent, comprising altogether
only 832 acres. The soil is a gray silty or fine sandy loam 6 to 12
inches deep, underneath which is a gray or mottled yellow and gray
clay. The subsoil is compact and rather impervious and permits
water to escape very slowly. The soil has the peculiarity of packing
very hard when dry and behaving like a much heavier soil. Roads
become almost glassy during summer. This is probably due to the
fact that the soil is water-logged a good portion of the year, and this
permits the soil particles to arrange themselves in the closest pos-
cible manner. A few mounds of very fine sand are found scattered
over this type, but these are too small to map separately. Farmers
refer to this type as “ post oak flats.” It is found in small areas of
from 20 to 240 acres, the largest of which are in the western part of
the survey. The surface of this type is extremely flat. It has prac-
tically no surface or underground drainage and also receives con-
siderable wash and surface water from surrounding types. The
areas of this soil are always lower than the surrounding land, which
suggests that they may be the bottoms of old lakes. The gray color
of the soil and subsoil indicates a condition of imperfect aeration.

None of this type is under cultivation, it being too wet in its natu-
ral state and being considered hardly worth draining. Water stands
on the surface for long periods. Redtop, or herd’s-grass (Agrostis
vulgaris), orchard grass, alsike clover, and Japan clover will proba-
bly grow on this soil without drainage and produce good yields of
hay and pasturage. Artificial drainage by open ditches 2 or 3 feet
deep and 3 or 4 rods apart would be necessary before ordinary crops
could be grown, and even then it would be a few years before good
yields could be secured.

The following table gives the results of mechanical analyses of
samples of this type.

Mechanical analyses of LufLin clay.

P Fine |Coarse Medium| Fine |Veryfine|
Number Description. gravel. | sand. | sand. | sand. sand. Silt. Clay.
Per ct. | Per ct.| Per ct. | Per ct.| Perct. | Per ct. | Per ct.
14768 .o Soil c.oiiviiiiiat 0.1 1.0 1.2 19.8 26.2 39.1 12,5
14769. ..o eeaael Subsoil.............. ‘ .1 4 .7 14.5 24.2 36.5 23.3
SUMMARY.

The Henderson area embraces the northern part of Rusk County,
which lies in the northeastern part of Texas, and entirely within the
Coastal Plain. The surface is rolling and the regional drainage is
well developed.
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The area is sparsely settled, and could easily support four times its
present agricultural population. The largest town has but 2,200
inhabitants, and the next largest about 500. The population is nearly
stationary. Local markets are wanting, and railroad facilities are
inadequate.

The staple crops are cotton and corn, which, under present methods
of cultivation, give rather low average yields. The boll weevil is
partly responsible for the low average in the case of cotton. Near the
railroads a considerable development in peach growing has taken
place in recent years. Cowpeas, sorghum, sugar cane, and potatoes
are also grown to some extent.

The soils lack organic matter, and are farmed without systematic
rotation of crops. The aim of the planters is to maintain the crop
vields by the use of commercial fertilizers.

The soils all belong to established series—the Orangeburg, Norfolk,
Susquehanna, and Lufkin.

In general the Orangeburg fine sandy loam is the best peach soil in
this area. The Norfolk fine sandy loam, when not low and flat, the
Norfolk fine sand, and the Orangeburg fine sand are also good peach
soils. The higher and more hilly parts of this area are better suited
for peach growing than the lower areas. The development of the
peach growing industry is seriously hindered by lack of railroad
facilities. Peaches can not be hauled more than 8 or 4 miles over
these country roads without being injured.

The Cuban filler tobacco, which has been grown successfully in
other sections of Texas, can be grown on the Orangeburg fine sandy
loam and would prove a very profitable crop and one which can be
hauled long distances to railroads without danger of injury.

The Susquehanna fine sandy loam probably finds its best use, under
present conditions, in general farming. It is not especially adapted
to peaches, although they may be grown on the higher areas. The
capacity of this soil to produce hay, peanuts, etc., should be more
carefully tested.

The growing of alfalfa is one of the possibilities of the Henderson
area. The Orangeburg fine sandy loam, Orangeburg fine sand, and
the better drained areas of the Norfolk fine sandy loam, and possibly
the Caddo fine sandy loam should grow this crop, if the seed bed
were carefully prepared and the seed inoculated.® There are many
small areas along the smaller streams where the channel is 5 or 6 feet
‘below the level of the bottoms and the latter have a perceptible slope
toward the streams. These areas would make fine alfalfa fields.
Aside from this crop there are many other grasses and leguminous

o See Farmers’ Bulletin No., 240, U. 8. Dept. Agr., Inoculation of Legumes.
3499—08——31
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crops which might be grown in this area with a profit. Among these
are redtop, alsike clover, orchard grass, and Japan clover on the
Lufkin clay and other wet soils; sand and winter vetch and peanuts
on the more sandy soils; and fall oats and Bermuda grass on the other
soils. A considerable quantity of hay is shipped into the area, so the
growing of hay for the home market should prove profitable.

The growing season is about 240 days and a succession of forage
crops can be grown so as to provide pasture for stock nearly all the
year, and, under any circumstances, animals require special feeding
only when finishing the fattening process and for a few days during
severe cold weather. These conditions would seem to favor the ex-
tension of the live-stock industry.
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