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A Mineralogical Study of Thick-Surfaced

Brunizemic SoiI.1

CLYDE STAHNKE aDd FENTON GRAY, Avonomy Department

Oklahoma State UDivenlty, SUDwater
In 18CS7. a report was published that Included data on morphological.

chemical. and physical properties of two Taloka solls and one Teller soll
of ..tern Oklahoma (Brengle et aI•• 1957).

Jarvia et al. (19&9) reported from a chemical mineralogical study on
Taloka, a Pluoeol. and other IUI80clated aolla of southern Kansas.

It ta the intention of th18 paper to supplement the Information re
ported by Brencle. et &1. (1857).

The two Talob protUes were 8aIIlpled to repreeent the thlck-surtaced
but blchly leached Bnm1aem1c 8O~ and the Teller. a medial Reddish
PraIrie. waa sampled to compare weathering, leaching. and other pr0ceB8e8
of eon development.
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MINmALOGICAL Mm'HODS

Slides were made of the light and heavy minerals from the 0.1 to
0.05 and 0.05 to 0.02 mm fractions of each horizon eampled The mineral
gratns were mounted in C&edax. Grain counts were made with a Leitz
polarizing mJcroscope.

HEAVY MINERAL REsuLTS AND INTERPRETATIONS

The different heavy mineral species in the 0.1 to O.M and 0.05 to 0.02
mm tractions were identified and percentages of the more common non
opaque minerals were calculated for all horizons sampled (Table I). The
ratio of zircon/tourmaline in each size fraction was calculated for all
horizons (Table U). The opaque minerals, represented chiefly by ilmen
ite. leucoxene, magnetite, and hematite, compose 60 to 70% of the heavy
mineral suite in most horizons. Several other heavy minerals, notably
sphene. rutile, and biotite, are present in small amounts. The heavy min
eral suites for the different horizons sampled are similar qualitatively but
show some variation quantitatively. In the very fine sand fraction of the
Taloka-I profile the zircon/tourmaline ratios show no consistent trend
with depth. However, the zircon/tourmaline ratios of the coarse sUt frac
tion are slightly lower in the lower three than in the upper three horizons.
The difference between the ratios of the two fractions is not a dtserepancy
since it would not necessarily be expected that the mineral content ot
two size fractions would vary in the same way with depth. The zir
con/tourmaline ratio in the very fine sand traction of the Taloka-2 proflle
is appreciably lower in the lower three than in the upper three horizons.
The ratio is slightly lower in the A22 than in the A1 and A21 horizons.
In the coarse slit fraction the zircon/tourmaline ratios are slighUy lower
in the lower four than in the upper two horizons. In the Teller proflle the
zircon/tourmaline ratio in the very fine sand fraction of the B21 horizon
is appreciably higher than are the ratios in the Al and C horizons. In
the coarse silt fraction the largest variation in the zircon/tourmaline ratio
occurs in the C horizon where the ratio is considerably lower than are the
ratios in the Al and B2I horizons.

In both Taloka profiles the changes in the zircon/tourmaline ratios
with depth indicate, but do not prove conclusively, stratification of 80U
parent materials. The evidence for stratification Is stronger In the Taloka
2 than in the Taloka-I profile. It appears that the d1seontinulty 18 between
the A22 and B21 horizons and that there Is considerable intermixing of
the two. Stratification is also indicated In the Teller proflle. In general,
the total heavy mineral determinations and zircon/tourmaline ratio deter
minations point to similar conclusions. However, the zircon/tourmaline
ratios of the very fine sand and coarse silt fractions of the Teller C hort
zon vary appreciably from the ratios ot the corresponding tractions of
the lower horizons of the Taloka profiles, whereas the total heavy min
eral contents of the Teller C horizon and the lower Taloka-1 and Taloka-2
horizons are simllar.

The heavy mineral data were uaed to calculate weathering ratio.
(Table U). The ratio used was that of zircon + tourmaUne/homblende.
Since hornblende is much more lJUSCeptlble to weathering than zircon and
tounnaltne, the ratio should widen as weathering lnteD8lty 1ncreuM. A
comparison of the A and B horizon ratios would not be valld since a
lithologic change apparently oooura at the beginning of the B horizon;
however, a comparison of the Taloka.-1 and Taloka-2 ratto. .bou1d 1Dd1
cate whether or not weathering intensity has been the arne in both pro
fUes. The weathering ratios show apparent dlfferenca in the degree of
weathering in the two profUes, but the cIlftereDCe8 are not ccnsmtent and
are dlftlcult to explain with the pnwent data. It .. poulb1e that the In
COD8Iatency is partially due to the generally low percent of homb1eD4e.
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TABLE n RATIos OF ZIRCON/TOUBMALINE IN THE VEaY nNB SAND AND
COARSE SILT OF THE TALOKA-l, TALOKA-2, AND 'I'!:LL!a PIOI'ILES
AND ZIRCON + TOURMALINE/HOBNBLBNDE IN THE VOlY nNE SAND
AND COARSE SILT OF THE TALOKA-l AND TALOKA-2 PROFILES.

CLASSIFICATION ACCORDING TO THE SEVENTH ApPROXIMATION BY THE

SoIL SURVEY STAFF, SCS, USDA,1960.

Based on the results of this study arid of the earlier study by Brengle,
et. aI. (1957) the Taloka and Teller soils were cla.utfied as follows:

Taloka - Clayey, mixed, nonacid, thennlc, Typic Argtalboll
Teller - Fine loamy, mixed, acid, thermic, Typic Argtudoll

It was necessary to make certain assumption. in the clU81tlcatlon.
and turther study would possibly lead to rev1s1on of the claulflcatlon.
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