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ITRTRCDUCTION

Unusually thick, silty surface soils vooupy rather exe

E.

tensive areas in esstern Oklshoma. In Tulsa County (11} a
deep surface phase of Parsons was mapped in associatlion with

Parsons silt loam and other FPrairie solls., In Wagoner

n

County, soils having thick surface soils and'% prominent Ay
horizon resting on a compact clay layer have been mapped and
correlated as the Taloka series,.

Thick surface soils and aspecially thick A
are uncommon and unnabural, These thick, silbty texbtursd
goils seem to indicate a losss mantle, This mantle may be
due to some entirely different climatbic fegime than the B
and € horizons,

Additional physicel, chemical snd mineralogical data
are needed to supplement the morphology to-ald in determine

ing the genebtic relationships of the very prominent horizons.

Thig sdditional information would also 2id in bsther and

2

more reliable soil management recommendations for these

soils, These solls appear to be bebter =solls for crop pro=
duction than present crops :‘i.'ndicatee They are sxtremsly

erosive, impermsable and of rather Tow organic mastber

“Unpublished Soil Survey report of Wagoner County,
Oklahoma,



content and have poor aggregation as compsrsd to other

Prairiec soils,

The primary objective of this sbtudy is to bebter chare

acberize these deep surfacsed sgolls by sume additional
physical, chemical and mineralogical deberminations and by
correctly interpreting this information try to explain the

origin and genesis of the Taloka goils,



REVIEW OF LITERATURE

) The Taloka soil series was established in Okf
County, Oklahoms, in 1940. In this counby this series is
composed of silt leoams and very fine sandy loams that werse
developed on high alluvial terraces of the North Canadian
and Dsep Fork Rivers. The native vegetation was mixed
forest and grass. The parent materials of bthese solls were
described as old alluvium fransported from the western
plains and the Reddish Prairies., The Taloka soils (3] were
classified as clay pan soils transitional to the Prairie and
Red~Yellow Podzolic soils,

The soils mapped as Parsons»silt loam, deep phase in
Tulsga County have morphological chargcteri§pigs gimilar to
the Taloka soils of Okfuskee and Wagoner Counties.,

Bray {1) investigating the processes by which differens
tiation of textural horizons btake place in soils of levsl
areas of the Prairie region of Illinois found the procsss to
be essentially the formation of a 2:1 lattice type clay in
both the A and B horizons with branslocation of part of the
¢lay formed in the surface seil to the B horizon., The
translocation is by percolating waters which have a reduced
velocity in the B horizon resulting in deposition,

Smith (22) in laboratory studies of clay pan formation

found evidence that clay minerals may be depositsd in the B



.

horizon by flocculabion by slestrolybes in the ground waber,
He also believes that iron oxides carrying a charge oppealte
that of clay particles may teund to floceulate the clays in
the B horizon., This latter effect may tend to atabllize
colloids in the upper horizons causing a siower clay pan
formation on well drained soils,

Haseman and Marshall (6) reported on the development of
the Grundy silt loam of Missouri. This ciay pan so0il was
developed from loess which was uniform to a depth of 69
inches, Using zircon as an inert and immobile refsrsnce

point they were able to calculate the shanges of other cone

ey

stituents, The c¢lay content of the whole profile had inw-
creased with definite evidence of the movement of cclilolids
within the profile. " The A horizon had lost a large amount
of the elay it originally contained while certain layers of
the B horizon nearly doubled their original clay content,
There was a net inersase in the volume of the whole profile,
however the A horizon had decreased in volums.

These same investigators, working with the Tilsit silt
loam in Missouri, found dspositional alfierences reflectad

by the total heavy minerals, the distribution of zircen

[

among the various fractions and the mechaniczl snslysis,

o
e}

The mechanical analysis showed significant differences in
particle gsize distribution between almost all horizons of
L2

the profile particularly in the coeoarser fractions. The

differences in the distribubion of the total heavy minsrals
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tween the deeper horizonsg of the profile,

Marshall (13) recognizes that although s mechanical

pma

analysis of tho soils may give an indicstlon of depogitional

differences its value is limited due to the chesmiesl weath-

oy

ering taking place, the deplstiocn by leaching in certain
horizons and the accumulation in other horlzons., Thess
faetors tend to obscure the true relationships beﬁweun the
different horizons,

According to Jeffries and Jackson (?) mineralogical
studies of the wOll san be cons;dered from two general view-
pointas (1) "Determination of the principal constituent
minerals, their nature and characteristics” 5 {2} "Detorming=-
tion and sitndy of the accessory minerals aﬂd theiénrelatimnm
ship."

The first viewpoint is probably best suited to study
some aspects of fertility and to study the basic chemical
and physical properties of the sgoil, while the gecond visw-
point is applicable to studies of the formation of ths soil
and has been used largely to distingunish betwsen loesgsisal
deposits and the underlyling mabterial.

According to Johannsen (10), Scheibler, in 1861 using
sodium metatungstate, was the first person Lo use 2 heavy
golution to determine the density of minerals. Marignse iun
1862 used a seolution of sodium silico-tungstate and
Schaffgoteh in the same ysar used an agueous solutlen of

acid mercuric nitrate.



Pearson and Truog (19} conclude that the spscifie
gravity method of debermining the mineralogieal content of a
mixture has an advantsge over the x-ray since the X=ray
reguires s certain minersl Lo be preSegﬁ in rather large
quantities in order for a ‘diffraction pattern to be recordad.

Many liquids have been used for gpecifiec gravily separse
tion of minerals, however bromoform (s.gZ. 2@8?) and s=tetra-
bromethane most nearly fit the desirsble characteristics as
listed by Krumbein and Pettijohn (12) for such sgolutions.

Bromoform was first used by van der Xoik and is probae-
bly the most commonly used heavy ligquid. I% is miscible in
all proportions with carbon tetrachlorids, benzsene, eth#l
alcohol and acetone. Thisz solution is liable to excessive
convection currents, répid evaporation, decomposition by
strong light and deterioration by heat.

Acetylene tetrabromide (tetrabromethane) is becoming
more widely used as a heavy liquld for mineral separations,
It is a colorless liquid miseible in all proportions with
éarbon tetrachloride, benzene and nitrobenzene giving &
range of specific grevities from that of the tetrabromethans
(2.95) to 1.6 or 0.9 depending cn which diluent is used.
According to Pearson and Truog (19) tetrabromethane and
nitrobenzene mixtures havé the éddéd advantage of having =a
low vapor pressurs.

4

The heavy minersls comprise about 63% of the kmown

s

@

minerals as ligted by Milner (17). This group is oftsn
P s Avg
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referred to ag the saccsssory group becauss 1bs rélgﬁivg_b
abundance iz small although thers is 8 grest varisty of mine
erals in it. Most soll genesis gtudies are concerned with
the minerals in this group that are resistant to weatheriug.

According to Haseman and Marshell (6) minerals vary in
their resistance ©o westhering depending on their hardness,
cleavage, coefficlent of expansion, solubllity under a given
environment and the original cracks present in the crystal,
Pettijohn (20) states that whether a mineral survives intra-
stratalvsmiutian depends on the nature of the mineral, the
pH of the intrastratal solution, the permesbillty of the bed
and the velocity of flow of the ground water, the bampers
ture and the geclogic age of the deposits. The heavy mine
eral suite becomes more complex with a decrease in geovlogic
age of the sediments. The disappearance by solubion of the
least stable minerals from the older depnsits is the appar-
ent answer for this change.

Goldrich (li) studied the degree of weathering of
granite gnaissmaﬁd proposed the stability series for the

accessory group in order of declining resistarnce to weather=

e

ng as zircon, ilnenite snd magnetite, hornblend and ewpidota,
Ltitanite and apatite.

Zircon and Sourmaline, since they sre not noticeably
ttacked by any scids or bages, are considered stable under

wegthering conditions and consideved satislastory as indices

in soil formation studies., However, Goldrich (I}



zircon-was sometimes chemicilly sttacked and in such cases
it displays a dusky, granular appearance. Haseman and
Marshall (6) report Druif's work on tropical soils of
Sumatra in which hs Gommlﬁdeg that all minerals, including
zlrcon, dissolve under the chemical conditions which prevail
in the solls of the troples,

Heavy mineral procedures and the equipment necessary
for the separabtion and identification of the minerals are
discussed fully by Jeffries and Jackson (9}, Veolk (27) and
others and the method of separation used in this study will
be discussed elsewhere, however, some phases and difficul-
ties should be discussed here, Haseman and Marshall (6)
found separation difficult with particles less than O;Oé i
and usually two centrifugings were necesgsary to geparate all
minerals of the accessory group. They proposed four Possis
ble explanations: (1) Too small avdifference between the
density of some of the minerals and the liquid; (2) Entrap-
ment of particles by air bubbles; (3) Entrapment by lighter
particles;: (ii) Electrical attraction between particles
resulting in the coagulation of the lighter and heavier
minerals, Since the densities of the minerals differed from
the density of the liguid by 0,1 units, which they con-
gidered great enough, and increasing the speed and time of
centrifuging and evacuation of the samples to remove the air
showed no appreciable incresse in minerals recovered, they

concluded that electrical attraction must be responsible



for the small recovery. This was supportsd by the cbserva-
tion that in all cases whére poor recovery of heavy minerals
occurred, coagulation of the particles in the heavy liguid
took place a few seconds after shaking.

Krumbein and Pettijohn (12) refer to the extreme fine-
ness of particle size which causes the material to "balle
up", however they offer no explamation for the condition.
Otﬁer reasons for poor separations are convection currents

in the separating liguid, inclusion within the mineral grain

;l{

and alteration products which cause the density to differ
from the theoretical value, Most of these difficulties can
be overcoms by the use of controlled tempsraturse and
repeated separations,

Matelski (16) describes a method by which he froze
bromoform after centrifugation and removed the different
mineral groups. This procedufe had the advantage of using
only the inexpensives regular type centrifuge tubes,

The removal of free iron oxides prior to petrographic
vanalyéis iz necessary to prevent the slteration of the
specific gravity of coated mineral grains and to preveut
obscuring the opbtical properties during identification.

‘The separation of the Jdif ferent groups is usually made
at a Speeificrgravityvof 2,95 for the accessory group and ab
2.70 for the muscoviite group with the guartz and feldspar
groups being in the fraction below 2.70, Marshall ang

Jeffries (1) found that one separation at elther of these
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dengities with abtention to the heavy minerals ig sufficlent
Tor the solution of parent material problems. With ons
separation you must concentrate on the relative quantity of
the most resistant heavy minerals and secondly accumulate
information on the losses by weathering of other minerals,

Marshall (13) oublines three steps that he considers
necessary in order to trace depositional differences in the
original parent material, These steps are the expression of
the separate fraction employed asg a percentage of th@ whole
soil, the percentage of the total heavy minerals in the
separate fraction and the percentage of the most resistant
minerals in the heavy mineral suite., To apply these steps,
heavy mineral studies should be made on & number of size
fractions and at least two and preferably three or more
mineral species should be identirfied.

Petrographic studies of soils in central Oklshoma by
Buckhannan and Ham (2) show definite heavy mineral suites
for the solls formed on the materials of the Permian age and
those developed from old and recent alluvium., Epidote was
present in the alluvium of the Tertiary age in rather large
guantibies and was not found in‘the older Permian materials.
This striking difference of heavy mineral suites was & good
basis for the determinabion of the parent materials studied.

Working with brown podsolic Sciis Matelski and Turk

(15) found that the total amount of heavy minerals was



greatest in the C horizon and bthe

had the lowest amount,

in most

1l

Ca8A8,
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MATERIALS AND METHODS

The shaded areas on the map (Fig., 1) indicate the loca-
tion of the Taloka soils in & recent survey of Wagoner
County, Oklshoma., These sclls occupy flat to gently undu- -
lating 1&ndseapesrwith slopes of .5 to 3%, Some océupy;
flats apparently developed on old alluvium and others a;e on
upland flats in areas of residual parent materials., In
these Talcka areas about 80% of the soils are of the Taloks
series; the rest being scilé such as Dennis, Chobteau énd
others which occupy the steeper portions along the natural
drains and terrasce edges. These Taloka areas are adjoining
other areas containing T310k89 Teilerg Choteau, Dennis and
Riverton in intimate miituresg primarily along terrace
edges. In all areas of Taloka soils occur small areas of
Parsons silt loam which generally occupy the flattest por-
tions of the region where the surface is slightly concave,
The native vegetation of the Taloka soils as indicated by
surface color was tall grasseéo

_The samples from the profile of the Talcka No, 1 were
taken from an upland area that is gently ﬁndulating with a
slope of about 1%, The area is 1/2 mile west of Tullshasse,

Oklshoma, in the SW 1/2 §W 1/h, S30, T16N, R1TE.

/
i



| Fig. l1==Taloka soil areas of Wagoner County,
T ; Oklahoma

.......

1 Taloka No, 1 Sample

o e N - -: '} ji :
2 Taloka No. 2 Sampl TR S~ - L Ll M AN e
3 Toller Smple | ey §opilegs ST WAGONER COUNTY
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Profile description of Taloka silt loam=1l

0-20 inches, Very dark grayish brown (10Yr 3/2) moist;
silt loam; faintly specked with brown and strong brown;
fragmental breakage which breaks furthsr to weak medium
granules;WpHeSa?am

2026 inches, Brown (10Y¥r li/2) moist; silt loam;
splotched with dark bfown; weak medium granular; fri-
able; contains few small incipient iron concreticns;
PH 5.6. | R

26-32 inches, Light brownish gray (10¥r 5/3) moists
8ilt loam; contains many scft brown iron conéretions _
from 1/8 ineh to 3/8 inch in diameter; soft and flourys;
weak granular to massive; pH 5,8a B
32-42 inches, Grayish brown (10Y¥r 5/2) moist; silty
clay loam; mottled with 20-40% yellowish brown: reddish
brownn and red and sﬁecked with black iron concretions
1/16 te 1/8 inch in diameter; weak medium blocky; very
firm; very slowly permeable; root penetrations through
cracks are very fine; pH 5.9.

L2-Bl inches. Grayish brown clay mobtled with yellow=
ish brown and strong brown; very slowly permeable; pH
6,63 this layer is less reddish and more grayish than
the above layer; it conbtains a few [ine concretions of
lron and & few rounded, apparently wabter worn silt

stone fragments,



15

SL=-60+ inchah. Mottled grayish brown; yellowish brown
and s@r@ng brown clay; containing sbout E%_ﬁf medium
iron concretlions and chips of sily st@ne;}very firm and
very slowly permeable; pH 6,93 this layer is similar %o
the horizon gbove but it is lighter colored and more

mottled,

The area from which the samples of the Taloka silt loam

No, 2 were taken occupies a broad bench posiﬂion which runs

toward Wagoner on the east and the Verdigris River on the

west and scuth. The samples were taken from an undisturbed

fence row which aﬁpeared to have a normal thickness of Al

horizon. These scils can be found 2 miles southwest of

Wagoner; Oklahoma, in the NW 1/l, NW 1/h, S20, T17N, R18E,

21

Profile description of Taloka silt loam~2

0-11 inches, Dark grayish brown (10YR L/2; 3/5/2)
moist; silt 1oém; weak medium graﬁular; friable; ﬁH
oo | o | ‘
11=16 inches., Dark grayish brown (10YR 5/2; l/2)
moists silt 1oaﬁ splotched with bréwnEAfragmentai
breakage; weak medium granular; friable; pH 5.7;
specked with brown and strong brown; cantains a number
of fine insect holes and robt channels; strong peneitra-

tion of bluestem roots.
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5o 16=2l inches. Light browish gray (10¥R 5/3) moiat,
silt loams splotched with dark brown.and strong brown;
very weak granular to massive; pH 5.9; soft and floury;
contains a number of small to.mediam black pellets and
many staing from these pellets. Rest-abruptly on:

By 2l=36 inches. Very dark grayish brown (10YR 3/2)
moist; élay; strongly mottled‘withvréd;'medium blocky;
very slowly permeable; fine roots penetrate along
aggregates; pH 5.7,

Boo  36=60 iﬁéhgé;  Str&ngly‘mottled 1iéﬁ£ngray (10%R 7/2)
moist; grayish bfown (10YR I/2) moisk yelloWish browﬁ
(10YR 5/7); clay: weak medium blocky; firm to very
firmg sloﬁly permeable specked with red and very dark
brown; the latter around the incipient iron concre-
tions; pH 6,6,

C 60-100 inches. Same as above layer but somewhab more

gray and less brown; this material contains a few iron

concretions and a few fine grass roots penetraite be-

tween the aggregates; no silt stone or sandstone frag-

ments but material is very uniform textured; pH 6.6,

The Teller sandy clay loam that was used for comparison
in this study came from a high (terrace) one mile north of

the Arkansas River, in SW 1/2, MW 1/, S31, T16N, R17E.



Profile description of Teller sandy loam

0-11 inches, Dark-brown (7.5YR 3/2) molst; sandy 1oam;'
weak medium granularg friable; porous and permesbls;

pH 5.l1; grades to horizon below, o
11-18 inches. Brown (7.5YR 5/3; li/3) moist; heavy sandy
loam; wWeak medium granular; friasble; porous and perme-
able; pH 5,3 contains slightly more c¢lay and less very
fine sand than A, layer finely specked with dark brown
around fine root holes; grades to horizon below,
18-28 inches, Brown {7.5YR 5/h; L/3, moist) sandy clay
loam; moderate medium granular; slightly firm: porous
and permeable; pH lL.9; stained with strong-brown

(7.5YR 5/6) around the fine root holes; grades through
a 2 inch ftransition to horizon below.

28-36 inches. Yellowish-red (5YR 5/6; z;,/‘é) moist;
sandy clay loam; moderate.medium.granular;-firmg hard
when dry; porous and permeable; pH 1,93 specked and
streaked with brown and pink; grades through L inch
transition to horizon below, _
36-704 inches, Red {(2/5YR li/6; 3/6M) Heavy clay loamg
moderate medium granular; frisble; pérbus and perme=
able, pH 5.1; streaked with 10-15% pink {(7.5YR 7/L):
fine roots well distributed in this layer; material
changes 1ittle to greatest depth sampled; conbtains
occasional irregular bands of pink material sbout 1/h

inch thick in the lower part.
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Materials and Methods Employed in Study

The pH of the soil from esch horizon was determined by
the use of the Beckman pH meter from a 1:1 s0ill water mixe
ture,

The organic matter was determined by the wet conbuge
tion ﬁethod of Harper (5). Total nitrogen was determined by
the Kjeldahl method.

The soil samples were treated for the removal of fres
iron oxides and organic matter prior to mechanical analysis
and the specific gravity separations, using the method of
Jeffries (8), A 2 gram sample of soil was placed in a 100
milliliter pyrex centrifuge tube and 10 milliliters of .1
normal HCL was added and allowed to stand for one hour. The
acid was decanted off and the sample was washed three times
with 5% NaCl, Five milliliters of ten per cent hydrogen
peroxide was added to the soil and thoroughly stirred and
allowed to stand for two hours at room temperature then
evaporated on the steamplate. This was repeated for two
treatments,

Forty milliliters of solution containing L.15 grams of
potagsium oxalate was added and stirred untll all of the or-
ganic matter free soll was loose from the bottom of the tubse.
The tube was placed in a hot water bath and heated to 80° C.;
10 milliliters of solubion containing 0.95 grams of coxalic
acid was added and the hest was raised %o 90° Co A strip of

magnesium ribbon about eight inches long was placed in the
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hot suspension, The suspension was stirred with ths btemper-
ature maintalned at 90 to 950'6, After three to five
minutes the ribbon was removed and 5 milliliters of solution
containing 0.48 grams of oxalic acid was added and the heabt~
ing maintained until the clays and sands were gray. The
suspensions were centrifuged at once and washed free é? iron
with 50 milliliter portions ofMS%"NaCI with four washings.
After the soil was free of iron 1t was washed twice with 20
milliliter portions of 95% alcohol followed by two washings
with 20 milliliters of acétone, The soil was then dried and
weighed for the mechanical analysls, The soil treated by
this method prior to the separation of.silt and clay was
treated in larger samples using & proportionate smount of
the solutions, These samples were filtered through 50 cm,
No, 541 filter paper and washed immediately with 5% NaCl
solution, alcohol and acetone as describgd above.

.. The mechanical analysis was run by the pipettermethod
of Olﬁsteada Alexander, and Middleton (18)., Ten grams of
the soil that was treated for the removal of organic matter
and free iron oxides was placed in a 16 ounce prescription
bottle., One hundred and fifty milliliters of distilled
water and 10 milliliters of dispersing agent were added to
the bottle and the sample was shaken ovef night with a wrist
action shaker, Sodlium hexametaphosphate was used as the
dispérsing sgent. The samples were washed through a 270
nesh sieve to remové the sand which was oven dried and

weighed. The coarse, medium, fine and very fine fractions



20

of the sand were separated; drisd and weighed., The silt and
clay were dispersed for five minutes with a mechanical
mixer, the suspension was then transferred to s 1000 milli-
liter graduated cylinder and shaken by inverting the cylin-
der several times. The»éuspension was then allowed to stand
until it was time to take a 25 milliliter aliquot for a 0,02
mm particle determination, The suspension was allowed to
stand undisturbed until time for a 0,002 mm determination,
The aliquots were oven dried and weighed. ‘The time for
&rawing the aliquots was determined by the ﬁarticle settling

time chart of Tammer and Jackson (25).

Calculation of separate percentages

- = Welght of sand ‘
% sand Weight of sample — 100

Weight 0,02 aliguot

Weight of sample x factor x 100

% of fine silt and clay =

= Weight of 0,002 aliquot x factor % 100
- - . Weight of sample :

% of clay

% of fine silt = % fine silt and clay -~ % clay

% of coarse silt = 100 = % sand - % fine silt = % clay

Welght of fraction
Welght of total sand

% of each sand fraction = x % total sand

Factor = Y
v

V = Volume of water in ecylinder (1000 ml.)

v = Volume of pipette {(calibrated by weighing amount of
water delivered,)



The coarse silt and the very fine sand wers used for
the specific gravity separation of heavy minerals. Approx-
imately 25 grams of the previously treatsd soil was sieved
to remove the sand, with the very fine sand belng saved for
the heavy mineral detefminationa The silt and clay were
placed in 1000 milliliter beakers graduated in centimeters,
Ten milliliters of sodium hexametaphosphate were added and
the volume brought to the 10 centimeter mark with distilled
water, The suspension was then mixed on a mechanical mixer
for 10 minutes and allowed to stand until only the particles
less than 2 micrcns were still in suspension. The superw
natant liquid was drawn off, evaporated and the>clay saved.
This procedure was repeated until the liquid was clear at
the end of the settling time, The fine silt was removed by
the same method, The coarse silt and very fine sand were
then washed with acetone, dried and five grams weighed out
for the specific gravity separation of heavy minerals.

The heavy mineral separation was made st specific
gravity of 2,90 using a mixture of s~tetrabromethane {sp,
gr. 2.,98) and nitrobenezene (sp. gr. 1.20)s The heavy solu=
tion was standardized by weighing 100 ml.‘of sach liguid %o
be used, The specific gravity was delbermined by dividing
the weight in grams by the volume in milliliters using the
average of three weighings. After the two liquids wers
mixed in the right proportions the weight was again checked,

Thisz method was found to be accurabe to the third decimal
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place. The desired mixture was obtained by the use of the

formulas:

V1 = volume of liquid of lighter specifie gravity

Vo = volume of liquid of heavier specifiec gravity

n = desired specific gravity

nq = light specific gravity

no = heavy specific gravity

The centrifuge tubes used in this separation were de=
signeé to trap the heavy minerals sc they could be easily
removed, The tubes were made by grinding a hole in the
bottom of a 15 milliliter taper bottom centrifuge tube and
attaching a short vial to the bottom of the bube with a pilece
of rubber tubing. A plece of large rubber tubing was placed
around the upper part of each tube to keep 1t from hitting
the brass pocket of the centrifuge.

The vial was filled with the heavy liquid (s.g. 2. 90)
and ﬁhe end of the tube was inserted carefully to avold
~trapping any air in the vial, The tube was then filled %o -
the desired depth with the solution and 5 grams of the oven
dried separate were placed in the solution, The tube was
shaken ﬁo disperse Tthe soll and then centrifuéed at 1200 rpm
for five minutes, A rubber stopper was placed in the tube
to prevent the solution from draining out and the wvial was

emptied into a filter. Gently pressing the stopper forced
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out any heavy minerals left in the bottom of the tube, The
vial was washed several times with scebone te remove the
heavy mineral particles, The heavy minerals were washed
with acetone and oven drieda The sample was transferred to

a tared wabch glass, weighed and the percentage calculated.

= Welght of heavy minerals .. 1o
Weight of separate used

% of heavy minerals

The medium mineralAgroup (s.8. 2.70=2.90) was deter-
mined'in the ssme manner and the light mineval group K2,70)
was determined by difference. |

The base exchange capacity of the 2 ﬁisrgn clay was
determined from a 5 gram sample (21). The sample was weshed
with 150 milliiliters of [.0% ethyl alcohol then leached with
200 milliliters of neutral normal ammonium scetate. The
sample was washed again with alcohol to remove the excess
srmonium acetate. The separate was transferred to a dis-
tilling flask, 150 milliliters, of distilled water and a
teagpoon of magnesium oxide were added. Approximately 125
milliliters were distilled into a 500 milliliter recsiving
flask containing 25 milliliters of 0,15 N Hy SQM° The
excess acld was titrated with 0,07 W NaOH using a mixture
of methyl-red and methylene blue as the ihdicatore

m.e,bacid = M.C, base % 100
weilght of sample

Milllequivalents per 100 grams =

Milliequivalents of acid = ml. aclid x normality of acid

Milliequivalents of base = ml. base x nocrmality of base
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The bulk density was run by the msthod deseribed by

=

Westin (28). Natural clods from each horizon sampled were
oven dried, weighed and saturated in hot paraffin, The
waxed clods were then weighed in air and in water, VThe
waxed clods were weighed in water by the use of a small wire
basket hung from the same balance used to weigh the clods in
air,

Bulk

density = Wk, of oven dried ciod

Wi, Of Waxed Clod.in 8ir = Whe WaXeo c¢Loa in water




RESULTS AND DISCUSSION

) The results of the chemical and physical determinations
of the Taloka silt loam. Nes—i-are shown in Tsbles 1 and 2,

Thénorganic matter content of the horiions of this soil
shows‘a decrease to a depth of 32 inches, in the 32=42 inch
horizon there is an increase. This increase in the organic
matter is verified by the total nitrogen determination. Or-
ganic matter aceumulabions at this depth are uncommon in
scils of this area and indicates that either the process of
podsblizaticn has been active in this solill or that the silty
upper horizons are mantle material deposited on the under-
lying clay=materi31 after some so0il development had oceurred,
Due to the impermeable nature of the horizon where the
accumulation has sccurred it is probable'thatzsome podsoli«
zation has taken place, howevers it does not seem likely
that in this area podsolization would be active to the
degree indicated by the organic matter accumulation.

The pH of this seoil increases with depth which is
common in soils of this area with impermeable subscils.

The base exchange capacity of the clay («£,002mm) frace
tion indicates a mixture of clay minerals, probably of
i11litic and montmorillionitic types. The distribution of the
clay minerals of ths different horizons indicates that thers

has been very little downward movement of finer fractions



TABLE 1

CHEMICAL PROPERTIES OF THE
TALOKA SILT LOAM NO, 1

W—— G
Sample Layer <002
Depth in % total “Fraction
inches %VOM Nitrogen pH m,e,/100 gm
0 to 20 1.59 06l 5.7 Iy, 2
20 to 26 .90 .039 5.6 36,0
26 to 32 .26 045 5.8 LOL L
32 to L2 .95 .077 5.9 38.1
b2 to B .71 .038 6.6 Ll .0
5l to 60 .31 .017 649 13,0

TABLE 2

PHYSICAL PROPERTIES OF THE
TALOKA SILT LOAM NO., 1*

oo

%alk B Particle Size Distribution in Porcont.
Density T=2mm 1e,25 ,05m iWM ims0b 052,02 ,02=.002 <002

1.10 1,15 4,20 7.28 18.36 110,58 12,00 16,43
1.28 2.5 3.76 6,29 13.75 Lh2.22 13,79 17.56
1.38 1.77 3.21 6,51 13.97 38.99 13,57 21.96

1.50 0,82 2,50 6.116 11,22 3h.L7 12,82 31,71
1.8 1,07 2.66 5.49 10.77 23.95 12,89  43.17

147 0,33 3.29  5.69 8.52 25.79 11.77  Lh.71

-

Sample layer depth same ag in Table 1.



within the profile, The 32-42 inch layer iz Llower in base
exchange capacity than the 0-20 inch layer or the 2632
inch layer.

The higher bulk density in the lower three horizons of
this éoil shows the increased compact condition of the_soil;

The particle size distribution shows a general decrease
in the particles larger than .002 mm and an inecrsase in clay
content of the horizons with depth. There is some varlation
in the coarser fractions and the clay content of the 26m32
and the 32-42 inch layers. The ,05-.02 fraction has more
variation between the 32-42 inch layer and the L2=5L inch
1ayigf S

The chemical and physical deverminations of the Taloka
g911lt loam No. 2 are shown in Tables 3 and L.

guite

723

The orgenic matter distribution in this soll is
similar to that of the Taloka No., 1. There 1s an increase
in the 24-36 inch layer which corresponds to the 32-2 inch
layer of the first Taloka. The total nitrogen again veri-
fies this accumulation,

The base exchange capacities of the <,002 mm fraction
indiecate the same types of clay minerals found in the Taloka
No. 1 are present in this scil, however the distributién is
quite different. The clays of the lower fthree horizons have
the highsr exchangé capacities indicating a highér percent=

age of montmorilionite type of clay minerals,



TABLE 3

CHEMICAL PROPERTIES OF THE
TALOKA SILT LOAM NO., 2

e

Samrouscan

Sample Layer : <.002
Diﬁ?ﬁein % _ou %iﬁiﬁgiﬁ pH g;gf?i§%°§m
0 to 11 1,18 066 5.7 36.2
11 to 16 .93 .0L3 5.7 36.2
16 o 2l 65 .037 5.9 38,6
2l to 36 1.36 080 5.7 b1.0
36 to 60 70 Nolh] 6.6 hh.2
60 to 100 032 L011 6.6 41,0
TABLE |
PHYSICAL PROPERTIES OF THE
. PTALOKA SILT LOAM NO, 2¥
Bulk ..“_*Fgggigigfﬁiég;ffgﬁgigﬁiioﬂj%n ?ééggnt =
Density Todmm 1-,25 25—, lmm ,1-,05 ,05-,02 .02-.,002 4002
1.28  0.49 1.42 3,85 10.59 46,68 21,33 15,6k
1.15 0.66 1,27 3,60 9.54 L49.51 19,18  16.33
1.5  0.79 1.73 3.28 10.75 39.98 22,77 21,85
1.65 0.1 0.66 2,08 5.33 23,33 2L.53  Lhh.72
161 0.12 0.73 2.8  T.18 25.61 21,07  L2.60
1.6h 0,25 0.73 2,05 6,86 22,95 20,85 L6.3h

25

Sample layer depth same as in Table 3.
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~ The bulk density also increases with depth in this pro-
file but it is eonsiderably more 1ln the lower four horizous
of this so0il than in the corresponding horizons of the
Taloka No. 1.

The particle size distribution of the Taloka No, 2 has
noticéable variation between the upper three horizons and
the lower three., Below 2L inches there is considerably less
in the coarser fractions of the horizons and more clay. The
«02=,002 fraction is about constant throughout the profile,

o

The Teller sandy loam which is considered to be devel-

[a]

oped from mantle material was used in this study as a
comparison to find any possible relationships between it and
the Taloka profiles,

The chemical and physical determinations of the Teller
profile are shown in Tables 5 and 6,

The organic matter content of the horizons decreases
with depth which is common for Prairie soils,.

The pH alsoc decreases with depth in the profile. This
is common in this area in soils with permesble subsecils.

The base exchange capacity of the clay fraction of the
various horizons of this soil indicate a lower percentage of
montmorillonite type of clays than was found in the Taloks
soils,

There was less variation in the particle size distribu-
tion throughout the profile of the Teller than there was in

the soils previously discussed. The increase in c¢lay in the



TABLE 5

CHEMICAL PROPERTIES OF THE
TELLER SANDY LOAM

Sample Layer

' <,002
Depth in % total” " Fraction
inches % oM Nitrogen pH meo./100 gm
0 to 11 1.45 061 5. 38.2
20 to 28 N .039 e 36,6
50 to 70 .60 .022 5.1 27.7
TABLE 6
PHYSICAL PROPERTIES OF THE
TELLER SANDY LOAW®
Boil AL b ic 16 0126 DiStribhibion in Pepoent =

Density T=pmi le=,25 ,0bmollil ole,05 o0bmal0 _400=,002 <002
1,65 0,41 8,55 35,72 13,35 1L.38 6,70 20,80
1.71 0,00 9,56 31.38 12,68 11,68 2,02 28,70
1.7 0.00 8.43 37.94 8.91  7.60 h.12 33,85

>
o

#

Sample layer depth same as in Table 5,
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C horizon is not common for the Teller seriss. The lmQES
and‘.ESuﬁl mm fractions of thisuﬁgil are considerably higher
in percent than the same fractions of the Taloka soils.

- The heavy mineral distribution in the Taloka No. 1
(Tablé 7) shows a variation at the 32 inch depth which is
1érge enbugh to indicate variation in the parent materials,
The percentage of heavy minerals in the 32-l12 inch layer is
higher than the percentage in the underlying layers.

The variation in the distribution of the heavy minerals
of the Taloka No. 2 (Table 8) is not so obvious as that in
the Taloks No., 1« However the same trend is apparent with
the higher psrcent of heavy minerals being in the upper
three horizons,

In the Teller profile there is a noticeable difference
in the heavy minersl distribution between the 20-28 inch
layer and the 50-70 inch layer. (Table 9)

The medium mineral group of the ,luoCE mm fraction
(Figufes 2 and 3) of the two Taloka profiles shows similar
trends. Both show = large increase with depth. The simi-
larity in the .05-,02 fractions between this group is not so
apparent, The Teller profile seems to have the same general
frend in the A and B horizons although the fewer horizons
sampled in this soii make & comparison rather difficult,

Figures lL and 5 show the comparison of the light miner-
als in both fractions of the three soils sampled, The ,1-,05

fraction of the two Taloks soils shows a geuneral decrease
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TABLE 7

HEAVY MINERAL ( s.ge. 2.,90) DISTRIBUTION IN
FRACTIONS OF THE TALOXKA NO. 1 PROFILE

= - > ‘..' Ao 5 - e ey A s
Horizon el=,05 605=,02 "~ in layer from
depth in % HM in % HM in el=,05 and ,05=,02
“inches Fraction Soil PFraction Soil Fractions '

0=-=20 | | 00525 o0965' - 0.603 | " QEL‘-S | | - 031-1—15

20=26 0,353  ,0u85 1,165 92 .5l 05

26=32 0,398  ,0556 1,163 U453 .5086

32=42 0.499  ,0560 0,989 .31 « 3970

L 2=51 0.h27  LOL6O 1,054  .252 . 2980

5li=60 0,383 ,0326 0,965 249 .2816

TABLE 8

HEAVY MINERAL ( s.g. 2.90) DISTRIBUTION IN
FRACTIONS OF THE TALOKA NO, 2 PROFILE

. Ppaction == ?raction Total % heavies
Horizon el=s05 005,02 © in layer from
depth in % HM in % HM in el=,05 and ,05=,02
inches: " Praction Soil PFracbion Soil Fractions

0-11  .369 ,0391  .860 .LO1 01

11=16 2336 .0321 o673 0333 ,3651

16<2L <394  .0h23 o851  .340 .3823

2l=36 «336 L0179 1.153  ,269 .2769

36«60 I iRITS) » 0320 1,062 0272 03010

60-100 «370 2025  1.204 276 - 301l




TABLE 9

HEAVY MINERAL ( s.g. 2.90) DISTRIBUTION IN
FRACTIONS OF THE TELLER PROFILE

~Praction Fraction Total % heavies
Horizen 0el=,05 0 05w 02  in layer from
depth in "% HM in % HM in o1=,05 and ,05=,02
inches Fraction Soil PFraction Soil Fractions
0=11 1,729 .231 2,149 «309 »510
20=28 1.870 e 237 1,621 .238 75

50""70 1&779 0158 10823 0139 @297

with depth. In the «05=,02 fraction there iz considerablé
variation in éercent of 1ight minerals in comparable horl-
zons of the two Taloka profiles, but Talcka No. 1 shows &
slight decrease with debth and Talcka No, 2 shows a greater
decrease, The A and B horizons of the Teller show a trend
similar to the Taloka profiles in the .1-,.05mm fraction but
no such relationship exists in the .05-=,02mm fraction. The
percentage of light minerals is considerably less'in b@tﬁ
fractions of the Teller soil,

The chemical, physical and mineralogical properties of
the two Taloka soils studied are quité gsimilar. An organic
matber accumuiation in the Bpy horizon was not reported in
the Taloka soils of Okfuskee County or the deep phase
Parsons of Tulsa County., | |

These characteristics indicate a lack of genetic rela=

tionship between the two different textured materials of the
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Fig,2=-=Distribution of the medium mineral groups (2,70-2,90)
of the .l1-.05 mm fraction of the two Taloka
- profiles and the Teller profile
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Fig,3==Distribution of thé medium mineral groups (2.70~2.90)
: of the ,05-,02 mm fraction of the two Taloka
profiles and the Teller profile
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Taloka profiles studied, This lac¢k of any relabionship is
probably due to the silty material being a loess mantle
deposited on the underlying clay. -

ﬁlrioh (26) working in Towa found that the depth of
loess decreaéed”with distance from the point of initial
depositibng with this decrease in depth of the deposit there
was an increase in the clay content of the horizon of maxi-
mum accumulation, with movement and accumulation of ths
finer clay. There was also an increase in the bulk density
of the horizon of accumulation as the mantle depth dgcreaéed”
Smith (23) in Illinois and Hutton (7) in Iowa found similar
relationships in loessial sbils;

Assuming the silty upper horizons of the Taloka soils
in Wagoner County to be aeolian deposits from the Arkansas
River the same relationships would exist, _The Taloka silt
loam No, 2 is approximately seven miles farther from the
river than the Taloka No, 1 and the depﬁh of the -silty
material is elght inches less., Although the clay content of
the upper three horizons of both soils is about the same it
is plausible that the higher clay content of the B, horizon
of the second Taloka is due ko that horizon becoming the
layer of maximum sccumulation in the pregent profile. The
base exchange capacity of the clay fraction of the two soils
indicates that the montmorillonite type of c¢lay minerals
have been transported from the surface horizons of the

Taleoka No, 2 and accumlated in what is now considered the
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B,y horizon to a greater extent than in the other Taloka
profile, According to Wilkinson (29) montmorillonite had
the highest base exchange capacibty and was usualiy found in
the fraction less than 0.l micron in diameter, The bulk
density of this horizon iIn the Taloka No, 2 is also greater
than the corresponding horizon of the other Taloka soil,

The lower content of total sand and thejhigher perceni~
age of total silt in the upper horizons of the Taloka No. 2
iz further evidence of an aseolian deposit from the Arkansas
River since one would expect the finer particles to be
deposited‘further_from the source.

The variations in the particle size distribution of the
Taloka soils indicate that the silty material was deposited
after the underlying clay. This is more apparent in %the
Taloke Nos-2 at a depth of 2& inches than it is in the

~Pgtoka No, l-at.a depthtof 32 inches, however, since there
is a large difference in coarse silt at the 42 inch depth it
appears that mixing of the different materials in the 32-L2
inch layer of this profile has destroyed the effect of
depositional differences to some extent.

The variation in the distribution of the heavy minerals
in the different horizons of these soils shows a depositiocn-
al difference between the two different textured materials,
Bach profile has a higher percentage of total heavy minerals
in the upper three horizons., The total heavy minerals bf

the 32-42 inch layer of the Taloka No, 1 strengthens the
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supposition that mixing of the two different materials took
place in this layer;

The relationship between the percentage of total heavy
minerals and the different horlzons found in Brown Podsolilc
soils by Matelski and Turk (15) is not present in these
soils, | | ' 7

The total heavy minerals in the A and B horizons of the
Teller soll appear to be qulte similar to those found in the
ﬁpp@r threevhorizons of the Taloka soils., It is apparent
from the total heavy minerals in the 50-70 inch layer of the
Teller that this is a non-conforming layer underiyiﬁg the
true parent material.

| The underlying clay horizons of the two Talcka soils
are quite similar in the characteristies studied, This is
apparent in the total heavy mineralsg’the particle éize dig=
tribution and chemical results of the comparable horizons of
%ﬁhegtwd%pfbfiles%- The total heavy minerals of the C horizon
of the Teller sandy‘loam.are gquite similar to those of the
clay hofizon=of the Taloka solls,

Identification of several specles of the heavy miners
fraction would be necessary to ascertain the relationship of
the various horizons of the Taloks soils examined, Accord=-
ing to Marshall (13) if there is no depositionsl variation
the relative proportion of the highly resistant mine;éigw
should be the same for any size fraction throughouévtﬂ;Jpram

file and the particle size distribution of a given resistant



mineral should be the same, The Ildentification of these re-

sistant minerals is also necessary to determine the origin
of the materials present in the profiles and to calculate

the losses and gains in the profiles,



SUMMARY AND CONCLUSIONS

The chemical, physical and mineralogical characterise

tics of the two Taloka profiles are very similar. The N
chemical and physical characteristics of the Taloka No. 1 as
compared to the same properties of the Taloka No. 2 show the
relationships that would be expected in‘a loessial deposit,

'ﬁiThe particle size distribution and the digtributioniof
the total heavy minerals of these soils indicate deposition-
a2l differences between the silty upper horizons and the
underlying clayey material. These differences are probably
due to the upper three horizons of the Taloka soilswa&mméﬁeéw
being loess deposits from the Ark%psas River., The particle
size distribution of the ?algkatﬁgéﬁijshows ovidence of mix~
ing of the loess deposit and the undérlying material in the
32=h2 inch layer, o

The percentage‘of'total heavy minerals in the A and B

horizbns of the Teller profile are quite similar tomthosea
found in the upper three horizons of the two Taloka soils.
The heavy minerals of the layer designated as the € horizon
of the Teller soil in this study shows that it is evidently,
a non;cbnforming layer which is unrelated to the A and B
horizons, however it appears to be rglated to the clay

layers of the Taloke soils,
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Identificaﬁio& of some species of the accessory groups
off;héggﬁéoils would help to ascertain the aprarent deposia7
tional variations. This further study would enaﬁle the
determination of the parent wmaterials and the calculation of
the losses and gains within the profiles,

It is apparent from this study that the horizons are
not genetically related throughout the profileas of the
Taloka soils. The following horizon designations are pro-
posed for these soils:

Al‘ Darker colored surface mineralvhorizan

Aoy iighter colored horizon transitional to one below

Aooep iight colored horizon containing considerable iron
concretions

Aqyp Former surface horizon of the buried profile

Boy, Horizon of accumulation of the buried profile

Cg Parent material of buried profile

These subscripts (2l1) more clearly show the relation=-
ships within the profiles, Apparently soil development has
not occurred to a great enough extent in the upper three
horizons to clearly indicate the proper designations for

these horizons, however, thes dabta indicate that they are of

- similar origin,
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