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Letiver Coumby woo organized in 1902 and was nomed for J. S Lotiner,
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SOIL AREAS OF OKLAHOMA
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Fig. 1=—A map showing the soil areas of Oklahoma. (Courtesy of
Agronomy Department, Oklahoma A and M. College);
ux" locates approximately the soil area concerned in

this report.




Physicel Determinations

Soil samples from the horizons of many soil profiles in Latimer
County were collected during the spring and dry sumer season of 1952,
Thirty samples were taken from grass lands and fallow fields in various
areas, Samples were also taken under deciduous trees. These samples
were brought into the laboratory for chemical and physical analysis.

The material was screened tlrough a 2 mm. sieve. Gentle pressure
with a rubber pestle was employed to break up the soil granules and to
crush everything except the coarse gravel and concretions. After the
concretions were separated from the coarse gravel by visual selection,
they were washed to free them of their yellow clgyey coat. Then the
percentage of concretions in the whole soil was ealeulated,

The microscope was employed to determine the nuclei of the different
shaped concretions. Conecretions were filed down a firaction of 1 mm. each
time before viewing them under a microscope. Many concretions were
crushed and examined for muclei. Others were dissolved in HCl and the
insoluble residue examined for a possible nucleus.

A millimeter measure and microscope were used to determine size and
shape of the concretions.

Chemical Methods

Determination of exchangeable bases of the soils and coneretions was
performed according to Official Methods of Analysis of the A. or 0.A.C. (7)
Ten grans of 0.5 m. air-dried materliel was weighed and placed into
a 250 ml. pyrex Erlenmeyer flask, One hundred ml. of neutral normal
amonium acetate solution was added to the ten grams of soil. The flask
was stoppered and shaken vigorougly for 2 to 3 seconds. The solution and
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IV. RESULTS AND DISCUSSION
Physlcal Properties of Conerctions

In the whole soll the concretions possess a rusty or ocher-yellow
shell, The shell is very clgyey and is the same color as the soil around
the concretion, Small concretions appear like true soil aggregates.

When concretions are subjected to extreme weethering, they lose their
rusty shell and expose their real color ﬁhich is black, Conecretions
found eround "Harvest Ant Hillocks" are black.

When the interior of the concretions are subjected to microscopic
analysis, they display some beautiful colors, such as ruby red, saphire
blue, arientel topaz yellow or ariental amethyst violet., The matrix of
the concretions are grayish black., A drawing of six of these concretions
is shown in figure 2., These drawings illustrate the way the concretioms
appeer under a microscope.

Some of these crystals were qualitatively analyzed and were found to
contain aluminum oxide. Aluninum oxide is found in nature in erystals
that are nearly as hard as diamonds. When these crystals are colared with
minute quantities of iron or other metals they display colors similar to
the ones depicted in figure 2. In the literature cited by the author,
investigators who have made studies of concretions have not reported
colors in the material they have analyzed.

Concretions in Latimer County soil are irregular shaped to perfectly
rounded balls., Figwre 3 shows the shape of the concretions which were

10
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Fig. 2—A Microscopic Study of the Interior of Several Concretions.



Legen %o Figre 2.

Coneretion Upper left - Core was a concentration of iren earbonates;
swrrounding the core was less concentrated iron with nanganese
dioxdde, sand grains, and alumina. The outside coat was
nonite and clgy.

Concretion Upper Right - The colared sress are most probably alumina.

Coneretion Center Left - White area is a cavily, This concretion is
epproxinately 5 mm. in length and 3 mm. in width,

Conecretion Center Right - The line design depicts a root as a possible
maclous in the famation of the concretion.

Coneretion Lower Left ~ A small concretion wiih a dark cemter of material
giniler in composition to care in the concretion shown in the
upper lefb-hand eorner.

Coneretion Lower Right - The dark areas show cavities in the concretion.
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taken fram the soll,

Spherical concretions are less mumerous than irregular shaped concre-
tions. In genersl spherical coneretions are seattered unfformly tlroughout
theAzandBlhwim. Small grains of sand or aggregates of sand could
be the material spherical concretions developed around. The conditions
under which these concretions have been formed mrevents the ineclusion of
the surrounding soil,

Spherical concretions and irregular shaped concretions vary in size
from invisible specks to perfectly rounded balls 11 mm, or more in
diameter.

Figure 4 illustrates the average size coneretions found in Latimer
County soils; however, there are many concretions of irregular shepes
that will measwre more than 11 mm. in either width or length.

The data in Table I give the percentage distribution of concretions
in Latimer County soils. Soils in Latimer County show an umeven distribu-
tion of coneretions tlroughout the horizons. The greater concentration
of concretions are found in B, and A, horlzons. Firm, hard concretions
are rather rare in B, and C harizons; however, the C horizon is marked
by mimite dark brown and black specks. An examination of these specks
under a magnifylng glass indicates that they are formed by segregations of
presumably the same material by which the firm concretions are cemented.
I% is possible that such soft segregations differ from concretions meinly
in the lack of cementation.

Table II shows a more even distribution of concretions in the solls
sampled under deciduous trees. The A, horizon has the most concretions
in it. 12 herizon hag an average of 24.4 per cent concretions, whereas
the H has an average of 23.75 per cent.
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Fig. 4—~Size of Concretiomns.
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TARIZ IIT
EXCHANCEABLE BASES AID pil VALUES OF SOME CONCRETTONARY SOILS
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PERCEITTAGE MICAL COMPOSITION OF CONCRETIONS AMD SOIL

TABIE IV

19

Soil Mumber Depth §109 R04 Ca Mn
Dewil 4r-10m 72,253 18,63 .02 0124
De=l Concretions FASSTV 62,300 22,627 .03 0.42
Bewd P 62.53%0 28.421 02 0304 -
Bl Concretions Jra2e 544115 3812 03 0.58
Bl 12024 31,320 32,147 04 0.108
E==2 Goneretions i2m.pum 19.850 39,315 «23 0.40
Fome2 L VA 424480 29.733 «08 0.110
F—2 Concretions ARV 27.330 32,176 .10 0.57
G e 35,118 38.113 <06 0.122
Ce1 Coneretions P P, 29.340 414300 <06 CedR




elements are found in the concretions as one finds in the residve the
ground water leaves on the surface.
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