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A PRELIMINARY STUDY OF 'J?HE PHYSICAL PROPERTIES 
AND REACTION OF SOIL MANTLE 1,;ATERIAL 

IH OKLAHOMA 

IMTRODUCTION 

The early soil scientists recognized the importance of 

the parent rr~terial 1n determining the ch.aracter1stics of 

the mature soil profile developed 'tlllder the influence of a 

given topographic, biologic and climatic condition. The 

older systems of soil classification were based largely on 

the type of parent material from which the soil was formed. 

As the science of Pedology advanced, it was realized that 

the materials were generally of less importance than the 

processes in determining the characte.ristics of the mature 

soil profile. 

1 

The early Russian Pedologists, working almost entirely 

in an area of continental climate, recognized the constant 

existence of a climatic-plant relationship, and the coexist

ence of an almost constant climatic-soil relationship. Thus$ 

they were unable to completely distinguish between the effects 

produced by the climatic and biologic factors on the mature 

soil profile. This resulted 1n the Russian Pedologists ac

cepting the climate as the dominant factor responsible for 

the ruodif'ications occurring in the parent material during the 

processes of soil profile development (19)*. 

*numbers in parentheses refers to literature cited on 
pages 60, 61 and 62. 
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In America there are areas where the constant climatic

plant relationship is absent, e.g. Rer;ion of Prairie Soils, 

as well as other areas where the effects of parent material 

has subdued the effects of climate and vegetation, e.g. 

Hagerstown series of Hew Jersey. Recognizing these conditions, 

the American soil scientists attempt to evaluate each, and 

the sun:nnation of, the various factors of soil genesis in 

determL"ling the characteristics of a. soil profile. 

The young soils are often dominated by the properties of 

the parent material. A large percentage of the total crop 

production in Oklahoma is fro!n soils forned on parent .:nater

ial th.at is geologically young and in many instances tho 

soil profiles are immature. '.Phis study was planned in order 

to obtain some preliminary infor;:ia tion concerning the proper

ties of some of the soil mantle material in this state. The 

pedologic and agronomic phases of the prob le:~ must await 

future investigations. L1ost of the present study has been 

confined to soil mantle material with a fluvia.tile origin. 



HEVIEV, OP 1rrERATURE 

Physical Geography of' the f.rea. 

A study of the paleogeography of Olrlahoma. reveals that 

alr:iost every geological system from Pre-Cambrian to He cent 
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is re pre se:1ted in the stn te. Practically a 11 of the surface 

of eastern ancl central Oklahoma is of Paleozoic age, prin

cipally Mississippian, Pennsylvanian, and Permian. Viestern 

Oklahoma is composed chie:fly of Cretaceous, Tertiary and 

Q,uater:n.ary deposits (5). In the eastern part of the state 

the rock• are tilted to the west away from the Ozark, Ouachita 

and Arbuckle Motmtain Ranges. This dip becomes less toward 

the west and about the longitude of Alva and Arapaho it 

becomes level. Beyond this loncitude the dip of the strata 

is slightly to the east (29}. These conditions have L'l'lflu

enced the ,,,ovement of soil material indirectly by its influ

ence on the drainage pattern of the state. Oakes (23) 

postulated a Carboniferous strea1;1 flowing from southeastern 

Oklahom.a into the central _portion of the state, W;1ich is tho 

opposite direction of the ,Jresent drainage systeJ.(l. 

Oklahm:ia is located largely in the Southern Great Plains 

Region. 1l1he drainage is principally from the northwest to 

the southeast, ·with a difference in elevation of appr•oximately 

4000 feet between the high ::md low portions of the state. 

Ilowever the gradient is not unifor1:1 throughout this dis ta.nee. 

A lar[;e portion of the dif'ference in elevation occurs west 

of the central part of the state. This has resulted in coarse 

sediment being deposited in western Oklahoma stream valleys 
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and fine sediments in eastern Oklahoma valleys. 

Almost all of the drainage water from Oklahoma is carried 

by two rivers and their tributaries; namely, the Red River 

System draining the southern portion, and the Arkansas River 

System draining the northern portion (29). The Arkansas Rive1" 

and its tributaries drain three-fourths of the surface area 

of Oklahoma. Three important tributaries; namely, Salt Fork, 

Canadian, and Cimarron, parallel the Arkansas River for a 

considerable distaace and join it in the eastern part of the 

state. These riv-ers are typical streams of the Great Plains. 

All of thL . .i. :;1tart in the Rocky I.IountaiD.s, have few tributaries 

and they have narrow flood plains in proportion to their 

length. Their channels are filled with sand and sand dunes 

-are prevalent along the north side of each or therr. in western 

part of Oklahoma (29). 

The system: of streams as described has transported a. con

siderable araou.."'l.t of sediments into Oklahoma from the dry areas 

in the west. In some places the strea:ll channels are filled 

with as much as 100 feet of alluvium of Recent ac;e and the 

deposition is still in progress (12). ::rot all of the trans

ported sediments are confined to the stream channels. Con

siderable areas of hie;h terrace deposits are found in central 

Oklahoma, and in some instances these high terraces are not 

associated with the f1resent stream valleys. 

A criterion whereby the age of the terrace deposits a.."1.d 

the eolian deposits could be accurately ascertained would be 
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of immense value i:1 correlation work. Unfortunately the 

terrace and eolian deposits do not yield many fossils, es

pecially in. the high rainfall areas. Some fifty years ago, 

it was postulated that the terraces along the Canadian River 

in McClain County were of Pleistocene a 0e (12). In 1936, 

Vdlliams ( 35) reported the findings of elephant rer:i.ains in 

the surface of terrace deposits two and one-half miles south 

of the Norman Bridge, which strongly suggested that the ter

races were no older than Pleistocene. The calcareous nodules 

found in the surface were believed to be of Recent age. 

nFossil soilsu have been widely used as a stratigraphic 

datwn in loess deposits of Kansas (10). Harper (15) studied 

the "buried soils" in central Oklahoma stream valleys and 

foun.d the "f'ossil11 profiles to be mature soils vihile the 

alluviTuil overlying these soils had im.ma.ture profiles developed 

on them. He established the relative age of the soils by 

cornparing them with the profiles developed on Pleistocene 

glacial material. The Wisconsin drift has ir1matu1~e soil pro

file v;hile the Kansan drift has rra ture profile developed. 

Assurni..ng that the forces of weathering !1ad not been drastically 

different in the two areas, he postulated the upper layer of 

alluviu...>n. was yow1ger than Kansan glaciation. Recent observa

tion on the rate of weathering would .L."ldicate that he did not 

underestimate the age of the upper alluvium ( 1). Harper (1.5) 

also observed only one buried s~il in the valleys or central 

Oklahoma. He ir1terpreted this as an indication that only one 

period of drought had been severe enough to reduce the vegeta

tion on the upland to the point where severe erosion could occur. 
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In some areas the sand dunes along the north bank of the 

Cimarron River extend for a distance of fifteen miles from 

the stream {29). Much of this material has been assw.--:ied to 

be of eolian origin. Harper and Hollopeter (13) studied the 

sa..--idy lands along the Cimarron and Salt Fork Rivers a.l'ld could 

find no evidence of a "buried soil" at the contact between 

the sandy land and the adjacent prairie soils. They concluded 

th.at wL--id was not the agent responsible for the deposition of 

this :naterial. The principal effect of the wind had been 

local translocation of soil material and modification of the 

topography. 

Harper ( 11,..) studied the zones of clay in the sandy lands 

along the Cimarron River and concluded they were the result 

of water deposition. Gould {12) considered the present 

strear:1 channels might have contributed a srna.11 amount of sand., 

however., he postulated that in general the sands alon5 the 

north side of the streams in western Oklahoma had their origin 

in the late Tertiar-,1 deposits the. t covered much of this area, 

and that the present sandy areas represent that part which 

has not eroded away. 

Loeas Origin and Distribution 

The term loess was first used to describe the silty de

posits in the Valley of the Rhine (6). Since this ti:ne large 

areas of fine-grained sediments in North and South America., 

Europe, Hussia and China have been classified as loess. Re

gardless of where the loessial deposits may occur they show 

many similarities wherever found .. Practically all of the 

• 
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deposits are of a very uniform. silt loa~a texture, are calcar

eous ir1 1:1ost instances, show no stratificatio.:1, and the 

unweathered po1..,tion is c1sually a yello,1ish-brown or buff color. 

These deposits of loess h.ave a high porosity, due to the 

angular loosely arranged particleD. Very often they tend to 

split in vertical planes, producing a perpendicular cliff. 

Since the time when the geologists recognized the contact 

between the loess and the underlyine: sediments as an uncon

formity there have been nu.'nerable theories advocated for the 

origin of this r:18..ntle material. Smith (28) states that in 

1934, Scheidig listed some twenty hypotheses that had been 

presented to explain the presence and distribution of the 

loesses. 'l'he most popular hypotheses have been those that 

in sowe way or other would have the loess deposited by water 

aI1d those that would attribute its present location to deposi

tion by the wind. Ea.ch of the theoriM have sm,1e supporting 

evidence. A brief review of the voluminous literature con

cerning the origL11. and di.stribution of the loesses will be 

presented. 

Aqueous Theory. It is reported that Cornelius writing in 

the first volume, first series, of the American Journal of 

Science and Arts in 1818 regarded the nclaysn (now lmown as 

loess) or Natchez, IUssissippi, as alluvial. Until recently 

this was the accepted view; swollen streams being regarded 

as the agent of transpo1"tation and deposition. The associa

tion of the Mississippi River system, and the decrease in. 

depth and increase in fineness of particles away from the 



stream valley, resulted in an al1:1ost unanimous acce9tance 

of the aqueous theory, in one form or another, for over 

fifty years (32). 

In 1870, when the aqueous theory was challenged by the 

eolian theory, Todd formulated a theory which proposed a 
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vast Lake Missouri in which the loess of Iowa and Missouri 

was deposited. Todd proposed varying levels of' the lake as 

beL.>-ig responsible for the loess occurinr at different eleva

tions. Many of the leading scientist of the day had strongly 

objected to the eolian theory and they quickly approved of 

Todd's proposal. ~Phe greatest evidence in support of this 

hypothesis was the presence of fossil fauna which were ident

ified as aquatic ln habit and habitat. Later Shimek stated 

these fossil i'au..11.a were terrestrial rather than aquatic and 

they were i'ar from being abUi,dant (32). 

The early theories regardine,: the loess of Europe ascribed 

it to flood waters when a. sudden cllange of drainage or of sea 

level occured (6). In this country the aqueous theory was, 

and is, favored because of unmistakable relation of the loess 

to the stream valleys and rivers. 'l'he loessial deposits are 

parellel to the streams, and are deeper and have a coarser 

texture near the streams, than at some distance away. 'i'he 

natural levee, or bluff, near the stream may be quite coarse 

and it is a well established fact that the floods of the 

present day will deposit coarse material near the stream and 

the finer material at some distance away. Shixnek, however, 

believes that wind deposited material would be of the same 



nature because the greater growth of vegetation near the 

channel would tend to entangle and retain it (6). 
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Free (6) states that more certain indication of aqueous 

deposition is the occurence of loess of well developed strata 

and the intergradation of finer and coarser rraterial. He 

was referring to Hilgard 1s report on the "Geology and Agri

culture of Mississippi". 

Eolian Theory. Richthofen, in 1870, sug;,~ested the eolian 

origin for loess in China (19). Richthofen based his eolian 

hypothesis on; (a) va!"'Jine; altitudes of loessial deposits, 

(b) absence of stratification, (c) land fossil fauna, (d) pre

sence of plant root marks, and (e) the presence of large desert 

areas to the west of China. which would be the source of supply 

for the loessial material. According to him desert mineral 

dust was carried eastward by the wind to a more humid climate 

where it settled to the e;round and was entrapped by the beating 

rain and entanglement with the vegetation. He considered the 

dust to partially cover the grass, resulting in the aerial 

parts being greatly extended and the parts buried to undergo 

oxidation. This gave rise to vertical channels, on the vmlls 

of which lime has precipitated from the percolating waters. 

These limed filled cavities have been considered to be respons

ible for the loess standing in perpendicular cliffs with the 

appearance of vertical jointing planes. However, Willis (6) 

has suggested that vertical jointing planes are due to the 

horizontal spaces being very compact while the vertical spaces 

between the particles have never been compacted. 



According to Free (6), the createst evidence of eolian 

origin is the terrastrial fossil fauna. He states that it 

would not be so tmusual to find land fauna in alluvial or 

marL"'le deposits, but the absence of aqueous forras would be 

very unusual. Pree concludes, "It is not the occurrence of 

terrestrial forrllS but the non-occurrence of any other form 

that seeni to f'avor so strongly the deposition of loess over 

a dry land surface". The absence of stratification, no 
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traces of water action, and the remarkable tmiformity in 

particle size lends strong appf,al to the eolian theory. The 

deposition in sluggish streams or lakes could account for the 

lack of stratification, but there is an absence of fresh water 

.fauna to substantiate this. Pree believes that intermittent 

.flood plain deposition is inconsistent with absences of traces 

of water action. 

Other Theories. Russell (26) studied the loess o.f the 

lower Mississippi Valley and hypothesized a new oriein f'or 

this type of 1.:Jaterial. He concluded these silty m.a.terials 

were deposited during Pleistocene tL1e as backswamp deposits 

or alluvium, and later acquired their loessial properties by 

a "loessif'ication process" which was essentially weathering 

and colluvia.l movement. This hypothesis has not had wide 

acceptance. Recent observation of these loess deposits by 

Wascher, Hambert and Cady (34) indicate they are not different 

from those deposits found further north. 

Joffe (19) reports that Berg considers all loess to have 

a common origin in that it is formed in situ from calcareous 
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rock which were deposited during Pleistocene thie and has 

weathered under the influence of a dry climate. At the sym

posium or loess held in Nebraska in 194.5, Obruchev (21~} pre

sented a surn:r;::ary of the Russian's ideas concerning loess. 

He stated that they recognized a typical or primacy loess 

which is an eolian formation, and a secondary loess which is 

a material vecy siu.ila.r to that of definite eolian origin. 

In 1897, Chamberlain (32) presented his fluvio-eolian 

hypothesis concerning the origin of loess, which has since 

gained the widest acceptance in America. According to Cham

berlain silty glacial flood waters, the fluvio agent, over

flowed their channels depositing vast mud flats. Upon drying 

a.rid before stabilization by the vegetation these mud flats 

served as a source of supply of material for distribution by 

the prevailing westerly and northwesterly winds, the eolian 

agent. Chamberlain did not believe the narrow glacial streams 

were adequate to explain the wide distribution of the loesses. 

He also believed the presence of terrestrial fau.ria, loess at 

different elevations, and well preserved coniferous vegetation 

argued against a purely fluvio hypothesis. He postulated that 

there should be some relationship between the breadth of fluvio 

deposits and the extent and massiveness of the adjacent upland 

deposits. When Smith (28) investigated the Illinois loess 

more than forty years later he fou.rid there was a relationship 

between the width of the valley and the adjacent upland deposit. 

Smith also pointed out that Chamberlain's hypothesis was sub

stantiated by the fact that the major deposits of loess are 



adjacent to the streams which are believed to have carried 

the glacial melt waters. 
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Some of the more recent investigations have offered sup

port to Chamberlain's hypothesis. 'l1uck (31) described a 

modern example of loess deposition in the Matanuska Valley of 

Alaska. A mountain glacier is some twenty or 1:1ore miles up 

the valley, and the rock flour is deposited down the valley 

in the stream channel and flood plains. He describes a pall 

of dust over the area during dry weather. Section corners 

staked in 1913 were covered several inches by 1935. The 

loess is thicker and of coarser texture near the stream than 

at some distance away. 

In Greenland, Hobbs (16) described the deposition of 

loess from glacial outwash plains. The outwash plains dry up 

during the winter, which is the period of severe wind storms 

off or the ice sheet. The dust greatly reduces the visibility 

at M:t. Evans Observatory, twenty-f¥re miles from the ice front. 

Hobbs (17 11 18) believes the glacial anticyclones are the domi

nant agent in loess deposition. 

Beavers and Albrecht (2) collected recently deposited 

alluvia in the Missouri-Mississippi River system between Rock

port11 Missouri, and Vicksburg, Mississippi. They found the 

sediments to be very uniform in chemical composition., indi

cating that running water could be relied on to produce 

homogeneous deposits. Vanderford and .Albrecht (33) studied 

the soils along the river bluff' from Iowa to Vicksburg, 

Mississippi. The C-horizon of the loessial soils were very 
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uniform but the soils developed from this material was very 

different . They attributed the difference to climate . 

That the wind is an effective agent in the fractionation 

of soil material was shown by S dneford and Frye (30) . 

Mechanical analysis of dust collected in a third floor window 

during a dust storm at Heade , Kansas , showed the same particle 

size distribution as Sanborn loess . Dunesands are of uniform 

particle size because they are drifted and not lifted by the 

wind (6) . Chepil (4) found that the drifted material along 

the border of fields subject to wind erosion to be of uniform 

particle size . Free (6) states that the material from "dust

falls" and volcanic ash are of uniform particle size,. The 

uniformity of particle size has been advocated as a means of 

separating material of eolain origin from material of some 

other origin . 

The sources of material for loessial deposits have been 

debated much less than the me thod of deposition. Long-continued 

secular decay of rocks in desert areas or the grinding of mov

ing ice 1s usually considered as an adequate explanation •. In 

China the desert areas are considered as the ma jor source of 

the material . In America. and Europe most of the loessial 

material seems to have had its origin during pleistocene glac

iation (6) . However , Hobbs ( 18) and Frye (7) believe that 

some of the loess of western Kansas had its origin in the 

desert to the southwest . 

Distribution of Loess . Loess is most widespread in the 



States of' Illinois; Io,·uil., Webraska, Kansas., a..111d .Missouri~. 

Smaller deposits are found in Ohio,. Indiana:, Kentucky,. 

Tennessee, Arkansas,,_ Louisiana, and IJ.iississippi.. These latter 

·deposits are restrieted largely to areas near the streams. .. 

· Sotne· areas of Colorado,,_ North and South Dakota, Montana and 

. VJyomin.g are m.apped as, l.q~f~ .~ In the Pacific NorthWe$t • a large 

area'.of the Palouse Region is mantled with loess. .. All of' 

the'$& areas were cove~ed ·bf glacial ice during Pleistocene 
' ' . 

ti7ne, or the streams c;arryi.hg the wa. ter of the \nel.1;1!1$ ice 

flowed through them .. 

Three distinct loess: formations are recogriized·in the 

central Stutes, the Loveland or Sangamon, .the Feorlan or · 

· Iowan,. and the Bignell.,:. T"ne L.ovela.nd,. or Sangamon as .it is 

.called in Illinois. ,,as named at Loveland, Iowa (8). ·· It is 

a reddish or. pinkish colored silt usu.ally f'ound on Illinois.n 

or Kansan till in the areas covered by glaciation (22). In 

Iowa, and especially in Kansas and Mebraska, the silt f'or1na-

' ti.on equivalent to the . Sangamon of' Illinois is called the 

Loveland silt n:i.eu1be1" oi: the 3,anborn Fo.rmation (7, 8,, 9. 10, 

11) ,., The Loveland silt usually has a well developed soil 

profile. 

The term Peorian was first used by Frank Lave:rett in. 

1898 to designate a weathering interval between I0\1W1 loess 

and Tazewell glacial drift as he observed :lt near Peoria, 

Illinois (32).. Later Shimek (27) proposed the interpretati.on 

that Iowan loess was not contemporaneous with Iowan ·drift 

.sheet but was deposited continuously throughout. the Wisconsin 



glacial substages. This interpretation was generally accept

ed and the Peorian loess now refers to all of the loess 

deposited durinG \'lisconsin time. The Peorian loess can be 

traced across Illinois and Iowa into the states of Nebraska, 

Kansas and Missouri. In Hebraslm and Kansas it is kr10wn as 

the Peoria silt member of the Sanborn for:nation (8, 9, 10, 11). 

The Peoria is usually found overlying Wisconsin drift or 

Loveland loess. It is usually more calcareous than Loveland 

loess and has a buff or yellowish color. The soil profile is 

well developed in most areas. 

The least member of' the loess family occurs in scattered 

areas overlying the Peorian loess. Along the Platte River of 

western Nebraska it was called the Bignell silt member of the 

Sanborn formation (8, 10). It has a young soil profile and 

probably represents reworked deposits of Loveland and Peoria 

loess (10). 



SOURCE AND COLOR DESCRIPTION" 
OF SOILS STUDIED 

Three local areas in Oklahoma were selected for .field 
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and laboratory study. The Tulsa County and Kay County Areas 

are located adjacent to the Jl.rlte.nsas River in North Central 

Oklahoma. The McClain County area is located in Central 

Oklahoma on the south side of the Canadian River. All samples 

in these areas were collected by Dr. Horace .r. Harper, Prof

essor of Soils, and the author. 

Soil samples from Northwestern and Northeastern Oklahoma 

were collected in the spring of 1950 bya a811be1" of the Advanced 

Soils Morpholor:.,y Class under the supervision of Dr. Harper. 

For the loess samples from North Central United States 

and the inf'or1:1ation concerning the location of' these samples, 

the author is indebted to Professor J.E. Gieseking, University 

of I1~1nois; Professor H. H. Krusekoph, University of Missouri; 

Professor J. E • .McClelland, Iowa State College; and Mr. B. H. 

Williams, U. s. D. A. Lincoln, Nebraska. 

For the saruple of loess f'rom Vicksburg, Mississippi, the 

author is indebted to Dr • .:;;. J. Plice, Oklahoma Agriculture 

and Uechan.:..cal College, Stillwater, Oklahoma.. 

The official sample number, depth, location as near as 

possible, and 'Munsell color description are given in Tables 

1 - 9, inclustve. The remark column is utilized to designate 

the soil series, topographic position or profile characteris

tics. In the column, e;iving the sample number, only the last 
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tr10 figures of the sam:plo rl'.lmbor are ghren fox• tJ.-10 loiver 

horizons of the same profile. Samples within a profile a1•e 

nm"J.bered consecutively f:eon the sarface down1,c1u1.,d. The ;Junsell 

color designa t lons we1°c determined by the author us i:ng the 

o.fflcial color standards reco:n.rne.nded by the Soil Science 

Society of' A::1erica. 
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Table 1. 'Location and color of soil smaples collected from the Kay County area. 

Sample Depth Munsell Color-Des lgnation 
Number inches Location Collected Value Color 

11970 
71 
72 
73 
74 

11975 
76 
77 
78 

11979 

11930 
81 

11932 
83 

11984 
85 
86 
87 

11988 

o-6 
6-20 

20-42 
42-72 
72-96 

0-10 
60-72 
72-108 

108-120 

82-84 

20-24 
120-132 

50-5~ 
92-90 

o-6 
6-21.i. 

21.j.-36 
36-48 

3-6 

Sec .3, 'I' .26H ,R4,E. 

Sec .30 ,27 lJ ,H.5E. 

Sec.9,T.27N,R.4E. 

irni.S.Fairfax, 
Okla. Highway 18 

Sec .J6, 1l1 .27N ,R4E. 
Beaver Creek, E. 
of ·washunga. 

Sec .20, 1r .27N. ,R4E. 

3/, 5YR 5/ 5YR 
5/ 7.5YR 
5/6 7.5YR 
5/6 lOYR 

.3/4 5YR 
4/1.i. .5YR 
5/6 5Y'R 
5/8 5YR 

5/4 7 .5YR 

4/4 5YR 
5/6 5YR 

5/6 5YR 
4/6 5YR 

6/2 7.5YR 
7/3 lOYR 
6/6 lOYR 
5/4 5YR 

Sec.29,'l1.28n •. ,n4E. 3/1 ~"'YR 

dr. reddish brown 
reddish brown 
strong brovm 
strong brown 
yellowish brown 

dr. reddish brown 
reddish brown 
yellowish red 
yellowish red 

brown 

reddish brown 
yellowish red 

yellowish red 
yellowish red 

pinkish gray 
very pale brown 
brownish yellow 
reddish brown 

very dark gray 

Her:1ark 

Mapped as Derby silt 
loam. About 200 ft. 
above the stream bed. 

Mapped as Derby silt 
loam. 170 ft. above 
the river. 

150 ft. &bove stream. 

Arkansas River alluv
ium. Some stratifica
tion. 

Mapped as Derby fine 
silt loam. 

Mapped as Derby fine 
sandy loam sar.ie 
elevation as the 
Derby silt loam. 

Sunu1it silty clay 
loam.. 

I-' 
0, 



Table 2. Location and color of soil samples collected from the Tulsa County area. 

Sample Depth 
Number inches 

11996 360-lt-
97 216* 
98 96* 
99 * 0 

12000 6-12 
01 118-122 
02 236-240 

12og{ 0-12 
12-30 

05 30-72 
ob 72-102 

12007 66-90 
08 90-120 
09 120-J.44 

12010 84-132 

12011 12-~ 
12 .36-

12013 0-18 
14 
15 

18-24 
24-48 

Munsell Color Designation 
Location Collected Value Color 

Sec.l3,T.19N.,R10E. 5/6 5YR yellowish red 
5/6 5YR yellowish red 
5/6 5YR yellowish red 
5/6 5YR yellowish red 

Sec.3,T.l9H.,Rl2E. 6/4 7.5YR light brown 
6/3 lOYR pale brown 
5/8 5YR yellowish red 

Sec. 36, T .18!1., R13E. ~i 5YR dr. reddish brown 
N. of Bixby, Okla. · 5YR yellowish red 

:;;/6 5YR yellowish red 
5/6 5YR yellowish red 

Sec.JO,T.l9N.,Rl3E.5/4 5YR reddish brown 
6/4 5YR lt. reddish brown 
6/4 7.5YR lt. brown 

Sec .29, 'I'. l9N. ,Rl3F.. 5/8 lOYR red 

Sec .28 ,T .19H. ,RlJE. 5/2 2 .SYR gray brown 
6/6 lOYR brova1ish yellow 

Sec .1.3, T .18H. ,Rl3F. 3/1 lOYR very dark gray 
6/1 lOYR gray 
6/6 lOYR brownish yellow 

Rema.1,k 

Dougherty soil 
material. Position 
of slope alluvium. 

Definite stratifi
cation. 

Teller fine sandy 
loam. High alluvium. 

Lower horizons of the 
Lonoke very fine 
sandy loam. 

Stidham C horizon. 

Bates very fine 
sandy loau. 

Mapped as deep phase 
Bates very fine sandy 
loam. 

*Indicate the difference in elevation between the lower and upper part of a 
steep slope. 

.... 
'° 



Table 3. Location and color of soils collected from the :i!cClain County area. 

Sample Depth Mw1sel.l Color Desif;,Ilation 
Number inches Location Collected Value Color 

12016 
17 
18 
19 
20 
21 

12022 
23 
24 
25 
2b 

12027 
28 

12029 
30 
31 
32 

120~, 

35 
36 
37 
38 
39 

o-6 
58-62 

178-182 
262-266 
442-446 
500-504 

811.-102 
102-114 
lll~-132 
132-168 
168-192 

o-6 
53-62 

0-12 
54-78 
78-96 
96-102 

0-14 
14-)0 
30-48 
48-72 

72-96 
96-126 

126-144 

Sec. lL~, T. 8N., R. 3Vw. 
Road cut on High
way 74 s. of 
Norma.,."'1 bridge. 

Sec .23,T .8H. ,R.JW. 
West of Goldsby 
School. 

Sec .23, '11 .8H. ,R .3W. 

Sec.22,T.8N.,R.JW. 
West of Goldsby 
School. 

Sec.B,T.7N.,R.2W. 

3/4 5YR 
6/4 7.5YR 
6/4 7 .5YR 

i~~ ~5YR 
5/8 2.5YR 

5/6 5YR 
4/6 2.5YR 
4/8 2.5YR 
4./8 2.5YH 
5/6 2.5YR 

3./;2 lOYR 
:;;/6 .5YR 

3/4 5YR 
4/8 lOR 
4"/6 lOR 
4/8 lOR 

)/2 7 .5YR 
4/4 7.5YR 
5/4 7 .5YR 
5/4 7 .5YR 
5/1.i. lOYR 
5/6 7 .5YH 
5/6 7.5YR 

reddish brown 
light brown 
light brown 
reddish brown 
red 
red 

yellowish red 
red 
red 
red 
red 

v. dr. gray brown 
yellowish red 

dr. reddish brown 
red 
red 
red 

dark brown 
brown 
brown 
brown 
yellowish brown 
strong brown 
strong brown 

Remark 

This would p1 .. obably 
be mapped as Minco 
silt loam. The upper 
half seems quite 
different from the 
lower part. 

Water at 16 ft. Fe and 
Mn concrotions at 12 
ft. 

Probably alluvium. 

Grant silt loam. 
Formed on sandstone. 

Probab~y would be 
mapped as Minco silt 
loam. Calcax~eous at 
72 in., about 80 ft. 
above river. 

I\) 
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Table 4. Location and color of soil sa;·nples collected from Northwestern Oklahoma. 

Sarnple Depth Munsell Coior Designation 
Number inches Location Collected Value Color Rernark 

12045 6-18 Sec .6, T .19N. ,R.16W .5/Li. 7 .5YR brown St. Paul silt loam. 
4b 18-36 Dewey County, NYJ 4/J lOYR dark brown Located between the 
47 .36-48 of Seiling, Okla. 4/4 5YR reddish brown Canadian and the 
48 92-96 5/8 5YR yellowish red North Canadian 
49 118-122 5/8 5YR yellowish red Rivers. 

12050 6-2i Sec.JO,T.19N,Rl6w. 5/4 7.5YR brown St. Paul silt loan. 
51 30-3 Dewey County N. l~/4 7 .5YR dark brown North of the Canadian 
52 43-60 Taloga, Okla. 4/t 5YR reddish brown River. 
53 300-304 5/ 5YR yellowish red 

12054 0-36 South of Freedom, 4/k 5YR reddish brown Pratt loamy sand 
55 36-60 Okla. Woods County. 5/ 2.5YR red Quinlan parent mater-

ial. 

12056 0-4 Highway 283, 6/4 lOYR lt. yellowish br. Pratt sand, dune 
Harper County. phase. 

f\) ..... 



Table 5. Location and color of soils collected in Northeastern and Central Oklahoma. 

Sample Depth Munsell Color Designation 
Nu.'1lber inches Location Collected Value Color Remark 

11990 
91 
92 
93 

~~ 

lO•J.4 Sec.l,T.l9N.,R9E. 
20-24 Creek County 
30-36 
36-78 
78-96 

120-144 

6/(. 5YR 

i~6 ~ 
5/6 5YR 
5/6 $YR 
5/6 5YR 

12040 54-58 Sec.21,T.1JN.,R2W. 4/8 lOR 

12041 0-16 Toby, Okla. 7/2 SY 
Delaware Cou.'1.ty 

12042 118-122 Zinc pit. Commerce, 8/4 5Y 
Okla. Ottawa County 

12043 

12044 

0-12 Corn:i.erce, Okla. 
Ottawa., County 

Cleveland, Okla. 
Pawnee County 

12092 .300-304 Vicksburg, Miss. 

6/2 2.5Y 

8/1 5YR 

7/4 5Y 

lt. reddish brown 
reddish brown 
yellowish red 
yellowish red 
yellowish red 
yellowish red 

red 

light gray 

pale yellow 

Dougherty silt loam. 
Some indication of 
stratification. 

Oklahoma County. 

Very deep A horizon. 

lt. brownish gray Pal"Sons silt loam. 

white Volcanic ash 

pale yellow Loess 

I\) 
I\) 



Table 6. Location and color of loess soil samples derived from Missouri.1~ 

Sample Depth 
Humber 

Munsell Color Designation 
Location collected Value Color 

12057 Surface Sec.7,T.50,R.26. 4/1 lOYR 
lµrd.s.E. Lexington 
l.µni. from Mo.River. 

120,58 Surface 

120.59 Surface 

About 8m1.s.w. of 
Columbia and 2mi. 
fro~:a Mo.River. 

About 21:rl.. S. of 
Columbia and 6mi. 
from Mo.River. 

6/3 lOYR 

4/1 lOYR 

dark gray 

pale brown 

dark gray 

Remark 

Marshall silt loam. 

Menfro silt loam. 

Seymour silt loar:1. 

Table 7. Location and color of loess derived soil samples from Iowa.{:• 

San'.lf) Te-De ptn 
Number 

12060 Surface 
61 8 ft. 

12062 Surface 
63 12 ft. 

Munse11 Color Designation 
Location collected Value Color Remark 

3mi.SE of the edge 4/2 lOYH. 
Mo.River bluff SE 6/4 lOYR 
Turin, Iowa, Monona 
County. 

lmi. E. of Ute, 4/2 lOYR 
Iowa. Monona County6/4 2.5Y 

dark gray brown Monoma silt loam. 
lt. yellowish brown 

dar1c gray brown Monona silt loam. 
lt. yellowish brown 

*Samples obtained through the coctrtesy of Professor II. H. Krusekopf, Columbia, 
Missouri. 

*Samples obtained through the courtesy of Professor J.E. McClelland, Ames, Iovia 

I\) 
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Table 8. Location and color of loess derived soil samples from Nebraska and Kansas.* 

3aniple Depth · --- Munsell Color Des ig."lation 
Number inches Location Collected Value Color 

12070 0-11 SEtsw-tsec.12,T.9N, 2/2 5Y black 
71 11-18 R6E .. About b1i. s. i/1 ;,Y dark gray 
72 18-t1-o of city limits of /3 5Y pale olive 
73 40-70 Lincoln, Hebrasl(a. 7/3 5Y pale yelluw 
74 72-96 8/4 5Y pale yellow 
75 108-126 8/4 5Y pale yellow 
76 126-144 8/4 5Y pale yellow 

12077 o-6 NWjNE{Se c. 22, T .18N, 5/1 5Y gray 
78 6-20 RlbV, • 8mi. 3 • of 5/1 5Y gray 
79 20-34 Sargent Nebraska. 6/1 5Y light gray 
80 34-45 7/1 5Y light gray 
31 48-54 8/3 5Y pale yellow 
82 54-70 8/J 5Y pale yellow 

12083 o-4 swfsE-tsec .32, '11 .Js. 5/1 5Y gray 

~t 4-10 R24-W. omi. W. of 4/1 5Y dark gray 
10-13 Norton, Kansas. 4/1 5Y dark gray 

86 13-lt> 5/1 5Y gray 
87 16-2L1- 6/2 5Y light olive gray 
33 2 11 -25 6/3 >:l pale olive 
89 28-4.2 7/3 5Y pale yellov,• 
90 ~-84 7/3 5Y pa le yellow 
1) i. 4-120 8/4 5Y pale yellow 

Rerna.rk 

Originally called 
Sharpsburg silty 
clay loam but has 
recently been cor
related with the 
Crete series. 

Holdrege silt loa:.1. 
rrhis is a r:iedial 
Chernozem soil 
developed on loess. 

Holdrege silt loam. 
This is a medial 
Chernozem soil 
developed on loess. 

%Sa.;rrples obtained through the courtesy of Ur. B. H. Willia:n.s, USDA, Lincoln, 
Nebraska. 

N 
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Table 9. Location and color of loess derived soil samples from Illinois. {f, 

Sample Depth Munsell Color Designation 
Number inches Location Collected Value Color 

12064 
65 

12066 
67 

12068 
69 

o-6 
52-58 

o-6 
52-58 

o-6 
··'2 c:s ;> -;, 

swtsw{swi,Sec.2, 
T .. 18:N ,R7vi. 

SWtSE-;iSE-;i,Sec.30, 
T.15N,R.3W. 

NW·i-NE·tSE{, Sec.32 1 

Tl3N,RlW. 

.3/1 lOYR 
7/6 2.5Yn 

3/1 lOYR 
7/4 2.5YR 

Lt./1 lOYR 
7/6 2.5YR 

very dark gray 
yellow 

vecy dark gray 
pale yellow 

dark gray 
yellow 

Remark 

19.5 miles from 
Illinois River. 

50.5 miles from 
Illinois River. 

68.5 miles from 
Illinois River. 

*Samples obtained through the courtesy of Professor J.E. Gieseking, Urbana, 
Illinois. 

N 
\.n. 
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ANALYTICAL PROCEDURES 

The clay content of all samples fro.:1 Oklahoma were deter

mined by the procedure recormnended by nouyoucos (3}. It was 

found unnecessary to oxidize the organic matter since most of 

the samples came frorn the lower horizons. Sodim1 hydroxide 

and sodium oxalate v,ere used as dispersing reagent. 1rhe 

total sand content was determined by washing the contents of 

the sedi:nentation cyli:::1ders thro,.1gh a 270 mesh s:Leve v;ith 

square openL~~s of 53 microns. The total sand was dried and 

wei hed and the i.ridividual sand se".Jarates were deter::i.inod by 

dry sieving. Very fine sand is considered that portion re

tained on the 270 :::r:csh sieve but which passed throu2;l1 the llt-o 

mesh sieve which has openiags of 105 microns. 'l'he fine sand 

was co:1sidered as the material retained on the 140 mes11 sieve 

but which :passed throu[)1 the 60 r:i.esh sieve wit 11 openin-,s of 

250 mLcrons. l.~uterial retained on the 60 1:1es:1 sieve is con

sidered as medium. sand alth~ugh so:1e samples contained coarse 

sand and concretions which were retained on this sieve. ~)uJ

licate determination were r,rade of all samples. 

Since ,11ost of the mechanical analyses reported on locss

ial soils have been by the Pipette :Tot;iod, it was believed 

that analyses by tl1is procedure wou.ld be more valuable for 

the soils developed on loess fro:,: North Central .'nited Jtates. 

The pr•ocedure recom:1cnded by Ol1,1stead, Alcxa:i.der n,d 'iddleto21 

(25) was adapted with such modification as were necessary to 

f Lt the equipme:1t aveilable. Since this metL.od is not in 

regular use in the Oklahoco,a laboratory it will be described. 
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Approximately 15 r';rnma of soil was placed in a .500 ml. 

beaker and sufficient hydrogen peroxide added to oxidize 

tl1e org·,anic matter. Usually about 40 ml. of a 10;; solution 

was sufficient, however, so1:1e san11Jlcs required & second or 

a third treate1:1ent. Hepea.ted additions of small amounts 

gave more complete oxidation and the sample was easier to 

handle than when a large amount was added at one ti.me. 

'l'he sa~r.ple was stirred throughly to br'Ln.g the soil in contact 

with the solution. Sai:iples containing abundant 1:10.nganese 

concretions were treated ~1th a few milliliters of glAcial 

acetic acid (2.5). After the reaction between the hydrogen 

peroxide and or:.-:;.anic r::in tter had quited down about 300 ml. 

of dis tilled water was added a:1d the beaker was .}laced on 

the stealit plate for several hours or overnight. 

Calcareous samples were treated with about 10 ml. of 

one norn:.al hydrochloric acid, or until the cessation of 

tl1e rapid evolat ion of carbon dioxide indicated the decom

J:)OSi tion of the seco:adary carbonates were complete. The 

soil sus~)ension was then filtere:1 throu.gh a heavy filter 

:Japer in a Buchner funnel connected with a suction pump. 

The sample was washed several times to remove the soluble 

chlo1"ides and 01•gnnic com:.,ounds. 1I111e sample was oven dried 

before beinc crushed and nixed throughly. 

Ji ten gran sample of this oven dry, ~!'.:inerHl fraction 

of the soil was used for analysis. The sample was dispers

ed by the regular laboratory procedure and washed into a 

cylinder abo~1t ten inches high and three and one-half inches 
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in diameter. The volume of the soil suspension was n1a.de up 

to one 11 ter. 'I11eso short cylinders were adapted because 

they offered a better opportunity of controlling the temper

ture. The wide dia:ueter of these cylinders seemed to be an 

advantage over the tall form sedimentation cylinders since 

the sand was not sieved out prior to the pipette sampling. 

A special iron rod with a disc fastened to the lower 

end was used to thoroughly stir the soil suspension. At a 

ti::;.e interval when all particles with an effective diameter 

greater than forty microns had settled below a depth of eight 

centimeters, the pipette was inserted to a depth of eight 

centimeters, and a twenty-five milliter aliquot was withdrawn. 

The calculation of the tirne interval was based on Stoke's 

Law. The twenty micron and the two micron aliquot was to.ken 

in the sar:ae manner. 

The aliquots were drained into clean and previously 

weighed beakers. The pipette was filled with distilled water 

and this was allowed to drain into the beaker, thus washing 

the pipette. Aliquots were evaporated to dryness on the 

steam plate and the weight was determined to one-tenth milli

gram. The sand content was determined by washing the contents 

of the cylinder through a 270 mesh sieve and weighing the 

material retained on the sieve. 

A correction was made for the weight of the dispersing 

agents. The coarse silt fraction was determined by differ

ence, i.e., the difference between the sand as determined by 
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sieving and the total ::1a.terial smaller than forty microns 1n 

diameter.. Duplicate deterr.iinations were made on all samples. 

The volwne weight was obtained by collecting a sample 

of soil of definite volu:rne with a core Sa.l!lpler designed so the 

natural structure would not be disturbed. The volume weight 

is based on the oven dry weight of core of soil. 

The reaction of the soils were determined with a Leeds 

and Northrup pH 1.aeter using f'ive grams of soil and ten milli

liters of water. 

RESULTS O:B, AHALYSES 

The results of the analyses are recorded 1n Tables 10 -

17 • inclusive. 



Table 10. Mechanical couposition and reaction of soil samples fro::1 ti1e Kay 
County area. 

{'o Sand 
250-105 

70 Silt ;a Clay 
Sample Depth larger than 10.5-.53 .53-2 less than pH 
Number inches 2~0 microns microns microns microns 2 microns Value 

11970 o-6 o.6 2.4 8.0 6.5.3 23.7 6.o 
71 6-20 0.4 1.8 7.3 60.3 29.7 6.2 
72 20-42 0.4 2.0 7.8 63.1 2o.7 6.6 
73 42-72 0.4 2.6 9.4 61.9 2t· 7 6.8 
74 72-96 0.4 2.6 11.2 61.7 2 .1 7.2 

119TJ 0-10 0 • 3·U· 4.0 9-g 62.2 2J.6 , I 
l) .o ? 60-72 0.61(' 1.4 4. 56.6 36.6 6.6 7o 

77 72-108 o.6"~ 1.2 1 0 55.l 39.1 I ') q ... 0. l 

73 108-120 0.2-~ 1.0 4.e 53.? 40.3 6.9 

11979 82-84 1.2 1 ;~ .,., 4.8 59.4 3") 0 .::. .o 6.6 

11980 20-24 0.2 1.0 I ! [:'q ') JJ.3 6.7 . Q. •.) :)V • ' 

31 120-132 0.1 o.6 .? .1 66.4 27.e 7.2 

11982 cJo .. ,, o.6 3.4 12.0 62.7 21.3 6.8 ;; -ji 
83 92-90 1.0 5.o 11.4 61.3 21.J 1.0 

11984 0"!"6 4s.i 22.6 2.6 19.1 7.3 6.9 
85 6-2i 58. 18.8 2.6 1.5.2 4.8 6.7 
8b 21 -3 ,35.4 15.2 2 I 21.3 25.5 6.o • u 
87 36--48 47.4 20.0 2.8 1L~.3 15.5 5.0 

11930 3-6 o.o o.o 4.1 57.6 3 ,, " 
Vo.) ,S.1 

*concretions. 
w 
0 



Table 11. Mechanical composition and reaction of soil sa::ples collected fro,:1 
the Tulsa County area. 

;lo Sand ·---- --------·· " m------ -,::. ·c1ay ';o Sil 
Sample Depth larger tfian 250.:J:o5 105-53 53-2 less than DH 
Hurnbe1• i:1ches 250 microns microns microns microns 2 microns Va.iue 

-·-,,.--·~·-·--· -····--·--
11996 J6o-:~ l, Q 20.4 9.7 L~6.1 16.0 7.2 t..-r-• u 

97 216* 2.0 5.o 8.1 58.~. 2 .5 6.9 
98 96* 2.4 8.6 12.5 bo.5 1G.o 7 I, • '-i-

99 o·!} 1.0 3.S 11.3 66.9 17.0 7.3 

12000 6-12 27.1 12.9 7.5 46.6 5.9 7.0 
01 118-122 41.2 15.8 3.3 r30. t3 8.9 6.9 
02 236-240 9.6 2 ,, / 11.6 43.1 10.1 7.0 :J. b 

12003 0-12 7 .4 22.6 10.0 46.o 14.0 :J. 5 
04 12-30 6.3 20.8 10.3 38.8 23.8 6.7 
05 30-72 ') 5 26.0 10.3 31.4 2~.D 6.5 -.) . 
06 72-102 "/ r-' 27.7 11.8 23.7 2 · .3 6.3 • :::> 

12007 66-90 o.o J.O 1.3.1 '9 I 2k.3 6.9 j .o 
08 90-120 0 l J.9 17 .5 59.5 1 • 7 7.2 .q. 
09 120-141+ 4.9 10.8 7.6 50.0 26.7 7.3 

12010 Sl-1--1.32 32.1 l~J. 9 3.4 6.o llj .• 6 6.3 

12011 12-2i 1. o~:r{~· 7.7 11.1 62.5 17.7 S.1 
12 36-4, O. 7{~·}} 4.2 7.6 43.0 39.5 (' 3 ,J • 

12013 0-18 8 .. "U~ 2.2 6.L~ 70.7 10.9 .s. 0 1 ,. ,, 

14. 1G-2k l •tH} 2.2 6.1 09.3 20.7 5.8 
21 I 

• I' VU 

2.2 l 8 49.6 1'3 5 6.8 15 4-4 0. o·n-#f" ij •• :· 4- • 

w 
I-' 

*Ibid. '.['able 2. -
-::--::-F'e and Mn co11cret ions. 



Table 12. Mechanical co>~9osition and react:lon of soil sa1,.ples collected froL'l 
the McClain County area. 

''[, Sand ,;,b Silt ;acia.i 
- I 2 I 

Sample Depth l&rger than~0-105 105-53 53-2 less than pH 
Nu:nber inches 250 microns microns microns lnicrons 2 nicrons Value 

·-· 

12016 o-6 1.0 4.4 13.3 64.0 12.3 7.6 
17 58-62 0.4 2.0 9.7 bl.l 16.8 8.3 
18 178-182 o.~ 2.0 8.3 g.o 20.3 8.3 
19 262-266 o. 6.8 10.2 5 .4 17.G ·3 .1 
20 442-446 0.4 2.2 30.2 51.6 15.3 G.o 
21 500-504 1.4 3.8 13.6 57. 23.6 3.2 

12022 84-102 1.5 4.6 15.7 47.4 30.8 G.1 
23 102-114 1.4 4.6 rr .2 40.0 23.8 8.1 
24 114-132 1.4 L~. o 13.2 50.0 31.4 8.1 
25 132-168 1.2 3.0 12.9 52.0 30.9 8.2 
26 168-192 o.o 1+.o 23.3 41.8 30.9 S.5 

12027 o-6 0.2 1.7 8.5 63.7 25.9 6.7 
28 5,3-62 o.Jtf- l, 4 16.6 40.3 38.~. 7.1 '+• 

12029 0-12 o.2~z- 2.1 11.8 57 .5 23.4 6.1 
30 .54-78 0.2{} 5.6 23.5 39.3 31.4 6.8 
31 7J-96 0.2{} 6.6 26.8 37.0 29.4 7.0 
32 96-102 o.z,E- 6.0 36.2 JJ.l 23.7 7.7 

12033 0-14 0 .1·:} 1.0 12.6 70.6 15.7 6.7 
34 ll~-30 o.r:i- o.6 11.8 70.5 17.0 6.J 

~6 fo , " 0. li} o .14- 9.9 72.9 1/ '? 6.6 -Lt0 o.' 
48-72 0.1-',:0 o.~ 5.o i2.3 22.2 7.6 

37 72-96 1 ~{(' l ,.., 5.1 27.2 8.3 l.(l Lt•/ 
38 91 12 1 1:0{} 2 l.., 9.6 61.6 2~.7 8.2 o- 0 . ;) 

39 126-144 o.l4-* 2 .. 6 11.1 59.7 2u.2 J.l w 
N 

*Calciu111 carbona. te, iro:n a :1d mang-a:1ese concretions. 



Table 13. Mechanical composition and reaction of soil samples f'ron northwestern 
and Northeastern Oklahoma area. 

% Sana ;t s!ft il Clay 
Sample Depth larger tha.n 250-105 10.5-53 53-2 less than pH 
Number inches 250 microns microns microns microns 2 ml.crons Value 

St. Paul silt loam 
12045 6-18 0.2 3.0 2~.8 56.2 14.a 7.5 

40 18-36 0.2 3.6 2L~•i 50.0 21.8 7.0 
47 36-48 0.2 6.2 39. 36.0 17.8 7.5 
48 92-96 1.2* 9.2 42.s 36.4 10.4 3.5 
49 118-122 0.4{} 7 .l~ 45.8 38.o 8.4 8.b 

St. Paul silt loam 
12050 6-2i 0.2 2.2 13.0 51~.8 29.8 7.9 

51 30-3 0.2 2.3 11.5 55.2 30.8 s.o 
52 48-60 ~ 4·:!- ~-2 14.2 50.4 J0.3 8.2 v •. 
53 300-304 0.2* () .2 23.0 56.2 12.4 8.1 

Pratt loamy sand and Q.uinlan parent material 
3.4 12054 0-36 48.6 32.6 6.8 8.6 7.2 

55 36-60 11.4 9.6 17.8 39.8 21.4 6.9 

12056 o-4 44.6 
Pratt sand, dune 4hase 

48.8 .8 1.8 o.o 8 I, •·+ 

{}Calcium carbonate concretions. 

w 
w 



Table llj .• Mec 11a.nical composltio:a and reaction of soil samJ)les fro1n Central 
and Ilortheas tern Oklahoma area. 

-·---- ~t Sarid ~~ Clay ;1~, Silt 
Sample Depth larger than 250-IO!:;, 105-_s;3 53-2 less than 
Number inches 250 microns mlcrons microns microns 2 microns 

11990 14-14 1.8 6.o 18.5 62.6 11.1 
91 20-21, 1.0 .5 .o 15.9 49.::;: 23.6 
92 30-36 1.0 6.6 20.7 51.1 20.6 
93 36-78 1.0 7.2 21.L~ 50.3 20.1 
94 ?G-96 1.0 L 21.1 50 ,. 20.1 7. Lt· • "i· 

95 120-141+ 1.0 6.2 20.9 . .53 .J 13.6 

12040 54-58 1.0 12.7 13.L~ 5lj .• 7 18.2 

12041 0-16 --- --- 5.9 83 t, • Lj- 10.7 

12042 118-122 --- --- 10.9 80.2 D.9 

1201~3 0-12 --- --- 9.7 10.2 12.1 

12041~ --- --- --- 8.6 71.6 19.8 

12092 300-304 o.o o.o 1.7 83.5 9 0 .u 

pH 
Value 

6.6 
6.1 
6.6 
6.6 
6.8 
7.1 
• 
6.3 

5.2 
6.6 

:< 5 _;. 
r, ".) 
( • G. 

7.6 

vJ 
+ 



Table 15. Volume weight of soil materials collected in various areas of 
Oklaho:m.a 

SariipTe Depth Vol1..u"!le 
Nu.."Uber Location Feet Viei_sht 

11982 Beaver Creek, east of 4.5 1.457 
83 Washunga, Oklahoma 8 1.414. 

11979 li. W. of Washunea, Oklahoma 7 1.502 

11981 South of Pairfax, Oklahoma 8 1.645 

12002 West 'l'ulsa, Oklat1oma 20 1.631 

12019 Highway 74, South of 22 1. l-1::.51 
20 lforman Bridge 37 1.503 

*The exact location of soil sanples is given in the tables of descri:)tion. 

v.> 
\Jl. 



Table 16. :.rec1.1a,1.ical co .. ipos it ion of s oil:3 developed from :r>eor•ian loes s in 
:'Aissoul"i, Iowa and Illinois as determined by the Pipette method of 
analyses. 

,·f d Sample Depth jo 

5 Coarse, meafl.tci~ and fine sl lt 
~ -lµj 40- 0 25-2 j:J 

Nwn.ber inches Sand E1icrons microns microns Clal 

Marshall silt loam 
12057 Sur.face 0.9 14.1 36.o Jo.1~ 18.6 

Menfro silt loam 
12058 Surface l+..3 20.4 36.4 26.9 11.9 

12059 2.5 
Seymour silt loam 

32.4 1r' I Surface 12.0 37.7 ;i • LI-

Monona silt loam 
12060 Surface 3.0 24.4 JO.O 23.2 19.4 

61 96 2.0 20.4 36.7 23.9 12.1 
12062 Surface 1.7 111-.5 30.~ 26.3 27.3 

63 144 1.9 21.8 34. 25.9 15.8 

Illinois Samples - 19.5 ::iiles fro:'1 lllL1ois River 
20.5 12064 o-6 2.0 11.3 28.4 37.s 

65 52-58 1. 0 16. 7 32 • I~. !1-0 .1 9.8 

12066 
Illinois Samples - 5o.5 miles from Illinois Hiver 

J?-~ 1.2 9.7 28.8 iq.4 17.9 
67 ;>2-58 0.7 b.L;. 25.l I1-o.5 21.3 

Illinois Samples - 68.5 miles fpom the Illinois River 
12068 o-6 2.8 b.5 24.6 I~6.a 19.3 

69 52-58 0.9 8.7 30.4 45.o 15.o 
~ 



':r.'able 17. I!iochan:lcal co1,1posi t ion of soi ls developed frot,1 Peorian loess in 
Kaasas e..nd. =·rebraska as determined by the :Pipette Method of a.11.alyses. 

·--- % Co'arse, meaium and fine -sTit 
Sample Depth oi 53-1 .. ~o 40-20 20-2 d 

/0 /0 
rru.mber i~1ches Sand ;aicrons microns microns Cla_y 

'·-· 
Sharpsburg or Crete silty clay loam 31:.0 12070 0-11 2.0 14.7 27.0 22.3 

71 11-18 1.4 10.l 20.8 21.8 l+,) .1 
72 18-40 1.0 10.4 23.6 26.3 38.7 
73 40-70 1.2 11.7 27.6 29.3 30.2 
74 72-96 l.J 9.9 26.6 30 .. 5 31.7 
7? 108-126 J.3 10.5 29.6 31.9 24. 7 
7o 126-144 1.6 12.5 30.5 33.1 23.3 

o-6 
Holdrege silt loan 

15.8 12077 18.3 32.3 20.1 10.1 
. 78 6-20 13.0 28.2 22.6 12.8 23.4 
79 20-34 12.3 26.4 20.1 15.3 25.9 
80 ttt:ia 11.7 22.9 20.3 17.9 26.7 
31 8 ..., 23.3 24.6 21.1 21.9 . ;) 

82 511.-70 9.0 28.S 23. 23.3 15.3 

Holdrege silt loam 
Jo.6 1S.6 21.3 12083 o-1, ?•o 24 .. 5 r 

24.2 84 4-10 4.6 24.1 27.5 19.3 
85 10-13 J. 21.0 2i. 7 17.9 32.8 
86 lJ-16 3-J 1.5.6 2· .3 16.5 37.9 
37 16-2t 4. 17 .It 25.8 15.4 36.8 
88 2'1-2 h 9 21 • .5 25.7 20.2 27.7 

2$-i!{ 
I • 

89 L·' 2 23.1 26.0 25.6 20.1 :>. 
90 ~-( L. 5.o 20.5 28.l 26.3 20.1 
91 G~.-120 c~ 3 21.5 30.9 27.0 15.3 ,.) . 

'v,) 
-..,; 
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DISCUSSION OF RESULTS 

In discussing the results it will be necessary to mention 
" certain visual observations-.r me.de in the field which are not 

recorded in other sections of this paper. For siE1plici ty the 

results will be discussed on the basis of individual soil areas, 

vd thout excluding comparisons between areas when this seems to 

be justified by the preliminary observations and analyses. 

Kay County Area. All soil samples rrom Kay County were 

collected in the east central part of the county in the vicin

ity of the Kaw and Washunga communities. The Arkansas River 

has deposited a large volume of sediments in this area which 

are quite variable in age and origin of material. In 1915, 

when the soil survey of this county was conducted, extensive 

areas on the high terraces and adjacent uplands were mapped 

with the Derby series. At that time the soil surveyors recog

nized that a considerable part of this material had blown up 

from the flood plains of the Arkansas River (20). 

Samples 11975-78. 11982-83, and 11979 were collected on 

the north side of tho River in the vicinity of Washunga in 

soil areas mapped as Derby silt loam. rrhese samples were 

taken at similar topographic positions. All of them have 

-~Many of the basic observations were made in the field by 
Dr. Horace J. Harper and the author, however, the interpreta
tions of the observations and analyses are the work of the 
author. 



39 

siuilar 1~eddish colors and a reaction which is slightly 

acid to neutral. Samples 11982-83 were collected near Beav-

or Creek, east of Viashunga. The higher sand and lo\·,er clay 

content of these samples indicate the proxitni ty of faster 

movine; water v:hen deposition occurred, however, its origin. 

is apparently the same as the other samples of Derby silt 

loam collected in this area. According to the soil survey 

map (20) this t:iaterial extends for some two 11iles UI) the 

Beaver Creek valley from the point where Beaver Creek enters 

the Arkansas River. Beaver Creek drains an area \'!here the 

soils were formed fron calcareous shales and lines tone. Had 

these sediment been eroded from the uplands which are drained 

by Beaver Creek they would have been dark brown or a very 

dark eray color, e.g. Osap:,e series. 

'l'he p1•ofile represented by samples 11975-78 was collect

ed east of Beaver Creek, but a hi;.,:h lL~1estone escapp:.10nt was 

between the two locations. nechanical analyse:::: in Table 10 

shm; the lov:er horizons to be very hit.11 in clay content, and 

also a slight inc1"'ease in clay content with depth. ~Hnce 

the profile has a hir)1er pH with depth it is probable that 

this clay was not for1:1ed in situ, but was trans9orted to this 

area by back wate1• wr1en the Ar]cans£1.s River ·was flowing at a 

much lli[;her level than it ls today. Sample 11979, collected 

four :1iles northwest of V,ashun:ra, is of similar nature. Con

tour lines o.r1 t'!-1e topographic :.nap of' this area show the e le

va tion is so,ne 70 feet above the river channe 1. 

:::Jo stratificatio:1 of these sediments was observed at any 



of the locations r:ientioned, however, ti1ese deposits of silty 

.uaterial can be laterally traced down the small stream val

leys to the Arkansas River. This lack of stratification was 

observed in other areas studied. 

Density cores were tHlmn at the Beaver Creek location 

and nor•thi::est of Washu..'1.ga. r:I1hesc cores are ·;iven the nunbcr 

of' the corresponding sa::nplcs taken at t 11csc locations. Volu:,10 

v;eic;ht results are shown in '11able 15, but ap~n1rently they are 

of little s ie:;nificance. 'l'he sar:iples fro:n Beaver Creek, which 

contained mo1"e sand and les.:i clay, showed the lower volume 

weight. 

A large area northwest of Washu..':1ga mapped as Derby fine 

sandy loam is of par•ticular interest because of its hir)1 topo

graphic posl tion and coarse texture. At SO;'rle locations, this 

material is as much as 170 feet above the present river chan

nel. Samples 11984-87 represent the A1 , A2 , B, and C ho1•izons 

of' a. profile formed on this :na terial. '.I1l1ese sa::1ples we1•e 

taken in a cultivated field but the most recent native vege

tation was apparently scrub oak with a considerable undergr•owth 

of grass, or at least this is the condition of some of the 

surroundiag virgin area. From the uecha.nical analyses in 

Table 10, it can be seen that conside1•able clay has accwhulat

ed in the B horizon, probably a largo pa1"t of' it being 

eluviated from the light colored A2 layer. Vlhether soil 

a:iaterial was deposited principally by v, ind or wa tor :tn its 

present location cannot be definitely stnted, hO\.ever, the 

v,.;ell developed proi'ile indicates it has been ,,.eather:Ln.s fol" 



a lone; period of time. At the present time this profile 

would :;,>robably be correlated as the Stidham sandy loam. 

Vie st of Kaw, in the middle of a large ox-bow of the 

Arkansas River, is a rather extensive area of Derby silt loam 

v;hich definitely appears to be of eolian origin. At the lo

cation where Samples 11970-74 were collected the elevation is 

approximately 200 feet above the ch.uru1el of the river. This 

is about the same elevation as much of the upland in this 

area. Mechanical analyses in Table 10 show that the profile 

is not so hi[")1.ly developed, and that the clay in the B horizon 

is the result of weathering of silt particles in situ rather 

than translocation from the A horizon. Although this area 

is almost surrounded by scrub oak forest, the immediate area 

where the sample was collected was probably in.fluenced by 

p,rass vegetation. At the present time it is a cultivated 

field. 

The configuration of the river channel at the above loca

tion is such that soil material from the flood plain could 

be picked up by either a northwest or a southwest wind and 

deposited on the upland area where the sample was taken. A 

large continuous area of Derby silt loam is mapped to the 

southwest along the north side of the river. This is sur;r;es

ti ve that a large 1)0.rt of this material came across the ox-bow 

from this direction, although no sample were collected or 

observation m.ade in the field to substantiate this statement. 

The high silt content and the relatively low sand content at 

the location site also indicates this material was carried a 

fairly long distance. 



Tulsa County ~- '..lost of t'1e alluvial deposits in 

Tulsa County are confined to the north s iJ.e of the Arkansas 

Hivor. ri'his condition \:as not so apparent in the Kay Cou.i."1.ty 

area because the Arkansas River flows in a general north

south direction, wherens in 1rulsa Cou:.'lt::,r it flows in an ea:.1t

ern or southeastern Jirection. 'l'l1e large amount of allttvium 

on the north side of' the river seo::1s to have resulted from 

t::1e ri7er ch.anuel continually shifting to the south. 

In general, all of the samples collected in '.J:'ulsa Cou.11.ty 

are coarser textured and :,1ore acid in reaction than the Kay 

County samples. However, this io partly the results of sc

lectin;_, these ax•eas for study and rn.a.J not represent the con

ditions as they actually c:dst. 

Tlle location site of su .1ples 12000-02 is a per_;_.>endicular 

bluff approximately forty feet high adjacent to the highway 

between Sands Springs and 1'ulsa. This bluff parallels the 

Arkansas Hiver for a co:.1siderable distance. The upper five 

or six feet of the profile ha·s well developed prismatic 

structure. \'/hen this location vms first visited in the spring 

of 19;:;o there was no visual evidence of stratification in the 

exposed _iJart o:i.' the bluff. In ;rune, t?1e location was visited 

az.,ain but in the ~;1ca~1tir;e a large slice of the bluff :1ad caved 

off, exposinB several layers of well stratified sand, clay 

and gravel in the lower one-half of' the bluff. ?!iechanical 

analyses recorded in 'I'able 11 show the variation betv;ecn the 

surface and a depth of 10 and 20 feet. Some people had in

sisted this material was deposited by tho wind, hov:ever, the 
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well stratified layer of coarse :1aterials in the lower one

half 11D..1St definitely be attributed to deposition by water. 

Sample 12010 is the lower horizon of a Stidham profile 

which has the same topographic pos1 tion as the Stidha:,1 soil 

in Kay Cou..~ty. Samples were not collected from the upper 

horizons, however, it was observed that the Tulsa County 

Stidham soil had a more strongly developed podsolized pro

file. The strongly developed profile m.a.y be la part the 

result of forest veeetation. 

Between the Arkansas River and the high terrace where 

the Stidham profile is developed there is a considerable area 

of' fine textured sediments mapped with the Lonoke series. 

These soils are above ti1e ordinary flood level of the river 

but at a considerable lower elevation than tlle alluviur:1 from 

which the Stidham soil wan developed. Samples 12007-09 are 

t11e lower horizons of the Lonoke very fine sandy loam. To 

a depth of fifteen feet there is no visual evidence of strat

ification, although this silty deposit of alluvium can be 

traced laterally to the bank of the Arkansas River. 1I'he 

presence of stratification, even thoue;h it is not visible, 

is recorded in the Mechanical a.~1alyses, Table 11. Thin 

absence of stratification was observed in the fine textu.1°ed 

sedLnents in riay COlu1ty. 

The Teller fine sandy loam, samples 12003-06, is inter

rnediate in texture and reaction, as compared to the Lonoke 

and Stidham soils. The 'l'eller soil is rather oxtensive on 



the high terraces north of Bixby. 

Samples 11996-99 occupies the position of slope alluvium, 

but apparently :nost of it is very high alluvium deposited by 

the Arkansas River. The increase in fine sand content in the 

upper sample indicates the influence of the sandstone hill it 

grades into further up the slope. 

When the Tulsa County survey was conducted, field men 

recogi."lized the possibility that a large inla.""ld lake r::,ay have 

existed in the vicinity of the Mingo and Bird Creek Valleys. 

They believed this occurred at a time when the Arkansas River 

was flowing at a niuch higher level. This conclusion was 

reached because of the basin-like valley topography and the 

existence of a large area with deep dark-colored surface 

soils (21). 

As a result of the above condition, a new soil series 

was established and named af'ter the town of Alsuma. which is 

located in this area. The Inspector from the Division of' 

Soil Survey objected to the establishment of a new soil ser

ies• therefore these areas were correlated w 1th the established 

soil series of the area. Samples 12011-12 and 12013-15 were 

collected from areas mapped as the deep phase of Bates very 

fine sandy loa.'a. In the field., it was noted that the latter 

profile was :,,ore like Parsons silt loam than Bates ve'!"";f fine 

sandy loam. In this area of Oklahoma the Bates and Parsons 

series are typically developed on sandstone and shale parent 

material, respectively. The development of the two profiles 

sampled is very similar, except that the nParsons silt loam" 
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(Samples 12013-15} contained more gray and yellowish mottling 

in the A2 horizon. 

:Mechanical analyses and reactions of' the above prof'ilos 

are recorded in Table 11. The mechanical composition of the 

profiles is more similar than would be expected had the two 

soils been developed on typical sandstone and shale .for;nations. 

The Bates soil is only slightly coarser textured than the 

"Parsons" soil and the high pII value of the Bates subsoil is 

an unusual condition for this soil series. Whether these 

soils are developed on alluvium deposited by the Arkansas 

River cannot be definitely stated, however, the parallelism 

of some of the areas to the Arkansas River, and the adjacent 

Dougherty and Teller soils, is strongly suggestive of this 

origin. 

Samples 11990-95, Table 14, collected in Creek County, 

are typical of the large areas of high alluvium found in,this 

area of Oklahoma. In prof'ile development, reaction and color 

these soils are similar to the Derby series found in Kay 

County. In Creek and Tulsa Counties these soils have been 

mapped as the Dougherty series. Both the Derby and the Doug

herty soil :material was probably transported from the "Red

beds" further up the Arkansas and Cirnaron Rivers. 

McClain County~. In the McClain County Area, south 

of the Canadian River. is located one of the largest contin

uous deposits of alluvium in central Oklahoma. In the review 

of literature, it was mentioned that some evidence had been 
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presented that L"1dicated some of this material was of Pleis

tocene age. Analyses of samples collected in this general 

area are recorded in Table 12. 

On highway 74, about one and one-half miles south of the 

Norman Bridge, an excavation by the Highway Department has 

revealed approximately a 45-foot section of this material 

deposited on the high terrace of this area. For a reference 

point in discussing the other samples collected in McClain 

County, the above location will be referred to as the lligh

way exposure, samples 12016-21. 

Some of the observations made at the Highway exposure 

were; (a) no visual evidence of stratification, (b) a zone 

near the center having the appearance of a "buried soil,n 

(c) many crotovinas near the center of the exposure., (d) abun

dant nodules of lime concretions in the lower portion., (e) a 

large amount of pseudo-:m.ycelium development in the upper one

half or the exposure, ( f) brown colored in the upper one-half., 

and ( g) a predominant red colored in the lower one-half'. 

The lack of visual stratification, while the 111echanical 

analyses indicated that stratification was present, was ob

served in other areas. Characteristics in which the alluvium 

of these areas share are a hieh percentage of silt size part

icle ( 50-7056), only slight profile development, and a high pH 

value. 'fhey differ in geoe;raphlc location and the topographic 

position in relation to the stream channel. The Lonoke profile 

in Tulsa County is just above flood level while the Highway 
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exposure is some 100 feet above the present level of the 

Canadian River Channel. From the above observatio:is it may 

be concluded that the absence or stratification does not ex

clude water deposition. 

The diff'erence of color L"'l the lower and upper portions 

of the exposure, the presence of concretions in the lower 

part and the pseudo-mycelium in the upper portion seem to 

indicate a difference in source of sediments and a. difference 

in age of the sediments. The crotovinas near the center of 

the exposure may indicate that a buried soil actually existed 

(19, page 1.55). A soil profile which apparently is developinc; 

on the sa1!1e material as the uppe1" layer of the Highway ex

posure is represented by sa1aples 12033-39. The analyses are 

shown in Table 12. This profile shows very little n-horizon 

development and the basic reaction indicate it is not highly 

weathered. Calcium carbonate concretion were encountered by 

a depth of 72 inches. The location site is 70 feet above the 

channel of the Canadian River and about seven miles southwest 

of the Highway exposure. 

Near the Goldsby School, about two miles south of the 

Highway exposure, samples 12022-26 were collected. At a depth 

of 16 feet water seeped into the aueer hole and deeper samples 

could not be obtained. The water indicated an impervious 

stratum irn.;.:1ediately below this level. 'I'he color of the lower 

horizons of this profile are the same as the lower horizons 

of the Highway exposure_. The deepest sample collected, 12026, 

shows a remarkable increase in the content of very fine sand, 
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however. all of the horizons have a uniform clay content. 

Samples of the A- and D- horizons were not collected• however, 

a well developed soil profile was observed. The strongly 

developed soil profile indicates an older age for the sedi

ments at this location than for the surface of the Highway 

exposure near the Canadian River. 

Whether the upper layer of the Highway exposure is dis

continuous between the Highway excavation and two miles fur

ther from the Canadian River cannot definitely be stated; but 

if this is the condition, the surface soil profile near t.he 

Goldsby School would probably be equivalent to the "buried 

soil profile" in the Highway exposure. The basis for the 

above postulation is: ( a) the depth from the surface of the 

soil to the impervious layer below is approximately 16 feet 

in the vicinity of Goldsby School; (b) the depth from the 

zone appearing to be a 11 buried soil" in the Highway exposure 

to the sandstone layer beneath is approximately 20 feet; and 

(c) the topography between the two locations is gently undu

lating and appears to be at a slightly higher elevation than 

the level area of the terrace beyond the Goldsby School to the 

south. The local drainage pattern near the Goldsby School 

indicates the di:rference 1n elevation by the water flowing to 

the southeast rather than to the north which would be the 

nearest distance to the Canadian River. 

Samples 12029-32 were taken from a Grant silt loam or a 

Grant very fine sandy loam profile about one and throe-.fourths 

mile west of tne Goldsby School. This soil is formed on 
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sandstone and is at a slightly higher elevation than the ter

race deposit. Samples 12027-28 were taken about two miles 

south of the Goldsby School near the southern extremity of 

the terrace deposit. The clay content is higher at this 

location than near the stream. The higher clay content 

further from the stream is probably the result of backwater 

deposition. 

T\11.·o density cores were collected at the Highway expos

ure but the volume weights were ver-<J similar (Table 15). 

Northwestern Oklahoma~. The analyses of a few samples 

collected in northwestern Oklahoma are recorded in Table 1.3 .. 

Two profiles of St. Paul silt loam were collected in Dewey 

County between the Canadian and the North Canadian Rivers. 

Since these profiles have developed a deep silty surface 

soil under the influence of a semi-arid climate, they were 

suspected of having been influenced by soil material trans

ported by the wind. The increasing sand content and decreas

ing silt content with depth seem to indicate that the texture 

of these soils resulted from the weathering of the fi...'>'le

gra1ned sandstone parent material. If the depth of the sur

face soils has been influenced by wind 111ovem.ent of soil 

;uaterial, it is probable the result of local material of the 

same texture. There is a considerable difference in the text

ure of the parent rra tcrial from the two profiles. 

The Pratt loamy sand is represent1ve of considerable areas 

of this type of material in northwestern Oklahoma. It is 

apparent from the mechanical analyses that the surf'ace soil 



could not have formed as the result of' the weathering of the 

Quinlan parent material. Whether wind or water is responsible 

for the movement of the mantle material must be decided for 

each individual area. All soils mapped with the Pratt series 

are not necessarily mantle material. 

Dune sand collected in Harper County merely shows the 

mechanical composition of this type of material. This material 

is continually shifted by the wind but it is never moved a 

long distance at any one time. 

As would be expected, all of the samples from Northwestern 

Oklahoma. were basic in reaction. 

Central and Northeastern Oklahoma Areas. Several soil 

samples in widely scattered areas of central and northeastern 

Oklahoma were collected because of some unusual feature ob

served in the field. 'I1ime has not permitted a second visit 

to these areas for detail study in the field. 

Sample 1201+1 was collected near Toby, Oklahoma, in 

Delaware County. Soils in this section are characteristically 

developed on cherty limestone. The limestone vmathers away 

and leaves a stony loam surface soil. At the location site 

of the above su:-aple a deep silty surface soil has developed 

with no evidence of chert for a considerable depth. At the 

present time this area is not associated with any stream ter-

race. 

Sample 12042 was collected in a zinc pit near Commerce, 

Oklahoma. in Ottawa County. The Parsons silt loam of this area 
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is typically developed on shale for::iations. The analyses 

substantiate the field observation that this was not a typical 

shale. Sample l20l1.J is a surface soil of Parsons silt loam 

collected a short distance north of Commerce, Oklahoma. The 

analyses are recorded in Table ll~. 

Sample 12040 is a sample of the high alluvium deposited 

by Deep Fork Creek in Oklahoma County. 

Sample 12044 is volcanic ash which is usually believed 

to have been transported to this area by the wind from the 

southwestern United States. This sample was taken from the 

soils laboratory s.upply which was collected in Pawnee Com1ty, 

Oklahoma. 

The analyses of a sample of loess .from Vicksburg, Mississ

ippi is included in Table l.4. 

Loessial Soils. Samples of loess from Iowa, Illinois, 

Nebraska, Kansas and Missouri were obtained 1n order to secure 

some inf'orma.tion on the texture of these deposits which are 

commonly considered to be of eolian origin. The nechanice.l 

composition of these samples as determined by the Pipette 

method is recorded in Tables 16 and 17. A lengthy discus

sion concerning these soils will not be presented since the 

author has only the analyses and the information obtained by 

letter from the collectors of the samples. From the present 

investigation, it would not be feasible to attempt to corre

late the loess deposits of north central United States and 

the alluvial and eolian deposits of Oklahoma. 
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The Marshall, Menfro and Seymour silt loams are typi

cal of the surface soils developed from loess in Northern 

Missouri. 

Two surface samples and two subsurface samples of 

loessial soils collected at different distances from the 

Missouri River in Monona County, Iowa, show the effect of 

wind fractionation. Samples 12060-61 were collected about 

three r;iiles from T1issouri River bluff while samples 12062-63 

had been transported some twenty-five miles by the northwest 

wind. The subsurface samples show the fractionation which 

occured in the parent material and the suri'ace samples reflect 

both the fractionation of the parent material and the tira.e 

interval it has been exposed to weathering. 

Samples 1206L~-69 were collected at various distances 

from the Illinois River along the same traverse studies by 

Smith {28). The fractionation of the parent material is 

apparent between the first two locations but a secondary source 

of loess may have influenced the local area between the 

second and third locations. 

The author is ir1debted to Mr. B. n. Williams for con

tributing the information concerning the soils from Hebraska 

and Kansas. The following information was abstracted from 

Mr. Williams' letter of January 10, 1950. 

The Sharpsburg silty clay loam* rrom near 
Lh1coh1, Nebraska, and the Holdrege silt loams 

·~}Recent communication from L1r. B. H. Williams stated 
this soil had been correlated with the Crete series. 



from Sargent., Nebraska, and Horton, Kansas, arc 
all developed on Peorian loess which includes all 
of the eolian silts of this part of the plains 
region. This material is considered to have been 
deposited during early Wisconsin time. Williaris 
reports that Prof'essor E .. C. Reed, Associate State 
Geologist for Nebraska, believes there has been a 
thin layer of Bignell loess deposited over the 
immediate surface but it is not readily identifia
ble at the sample sites. 

The most probable sources for the parent 
loess of the Sharpsburg silty clay loam were SU8-
gested as the Platte River Valley located some 
.So miles to the northwest, the Nebraska Sandhills 
more than 100 miles to the northwest, and the 
Missouri River Valley about 50 miles to the north
east. The Sharpsburg soil is leached free of lime 
carbonate to a depth of about 10.5 feet with rela
tively unleached loess below this depth. What 
appeared to have been a secondary accumulation of 
lime carbonate leaching downward from a late cover
ing of Bignell loess. Williams believed that the 
late covering of Bignell loess was deposited ove_r a 
moderately developed soil and become part of the 
thick dark A horizon of the present soil. 

The Sharpsburg soil profile was collected in 
the Prairie-Chernozem t1 .. ansi tion belt of Nebraska 
and is not quite typical of true Sharpsburg soils. 
Williams reports the hit~h clay content of the B
horizon seems to be approaching that of the Crete 
series while the presence of lime carbonate is 
characteristic of both Crete and Hastings soils. 
The latter two soils are the r1axi:nal and medial 
Chernozem soils,. respectively, that are typically 
developed a few miles further west. 

The Holdrege silt loam fror:i near Sargent, 
Hebraska., is only seven miles south of the Biddle 
Loup River and about twenty-miles south of a large 
area of' the Nebraska Sand.hills. Both of these 
areas are considered as major sources of loess. 
This profile is representative of a "medial" Cher
nozem soil developed on l.oessial _parent :J.aterial. 
It is near the median in range of profile develop
ment in the Chernozem great soil group. 

rrhe Holdrege silt loam from near Norton, Kan
sas., is about thirty miles south of the Republican 
River Valley, which is considered as a major source 
of loess. Two smaller streams are between the 
sample site an'..l the Republican River Valley but 
they are not considered as major sources of loess. 
At the time this profile was collected,. Williams 
observed that it contained the maximum clay content 

53 



for Holdrege soils. In this respect it closely 
approaches the Hastings soils, but lacks the 
strong nuciform. or fine blocky structure of the 
Hastings soils. 
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William's is in agree with Smith's conclusions (28) that 

there should be a direct correlation between the distance the 

loess is transported and the clay content. The increasing 

clay content with distance should be present in the soil 

developed as well as in the unweathered loess. Willial'l'lS 

predicted that the Sharpsburg profile would be the highest 

in clay content, the Holdrege profile from Norton, Kansas, 

samples 12083-91, would be intermediate in clay content, and 

the Holdrege profile from Sargent, Nebraska, samples 12077-82, 

would contain the smallest amount of clay. The mechanical 

analyses show Williams prediction to be correct, except for 

the clay content of the deepest samples collected for the two 

Holdrege profiles. If the Holdrege profile from Sargent, 

Nebraska, had been sampled as deep as the profile from 

Kansas the exceptence would probably not have existed. 

The fractionation of the sand and silt is just asap

parent as the fractionation of the clay. The Sharpsburg 

profile contained a large amount of fine silt, a small amount 

of coarse silt and practically no sand, while the Holdrege 

soil from Nebraska contained a large amount of sand and 

coarse silt, but a small amount of fine silt. The Holdrege 

soil from Kansas is intermediate in respect to the fractiona

tion of the sand and silt particles. 
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William's postulation that a late covering of Bignell 

loess was deposited on a moderately developed soil at the 

location site of the Sharpsburg profile seem to be substanti

ated by the analyses. The transition zone between the leached 

and the calcareous material, 96-108 inches, was not sampled. 

This sample might lend more support to the .presence of the 

buried soil. 



SUMMARY AND CONCLUS rows 

A preliminary investigation of the soil mantle material 

in Oklahoma indicates th.at a moretlloreDC1-.•i11-.:~ouJ.d. lt• - , 

justified. F'ield observations and laboratory analyses of a 

reconnaissance type have revealed only the general co~ditions 

and the details must await future investigations. 

Along the Arka..11sas River L~ Kay and Tulsa Counties,. 

three general types or sediments have been studied: (a) a 

coarse textured material at a high elevation and a consider

able distance i'rorn the stream; (b) a i':ine-textured silty 

deposit at an intermediate elevation and distance,. with 

respect to the stream; and (c) a i'ine-textured silty deposit 

near the River ail.d Just above the flood level of the present 

stream chan..11el. 

In Kay County the coarse sediments have weathered less 

than the corresponding material in Tulsa Cou.~ty. This could 

be due to several f'a.ctors such as; (a) forest vegetation pre

dornina.tlng in Tulsa County resulting in the strongly podsollzed 

profile being formed,. while in Kay County the soil profile has 

been influenced by a g1"8'$S vegetation at some past period of 

tiue,.1-; (b) the Kay County soil has been L"lfluenced by the wind 

depositing fresh soil material on it from the flood plain of 

the Arkansas River; or, (c) both of tho above conditions could 

have existed. Since the coarse sedi1aents occupies the same 

*while studying the Kay County profile in the field, Dr. 
Harper sugc:,ested it might have been influenced by a grass 
vegetation and the present scrub oak forest ha.a recently be
come domina...rit. 

·-':~ 
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topographic position, in both areas, with respect to the 

Arkansas River and the other alluvial ra.aterial the time of 

deposition must have been the sarae, thus eliminating the age 

of the parent material as a variable factor. These coarse 

sediments must have been transported into this area from the 

west during an early period of severe erosion following the 

establishment of the Arkansas River at its present location. 

In Tulsa County the soils on this material have been :mapped 

as the Stidharn series while in Kay County they were mapped 

with the Derby series. 

The fine-textured sediments of' intermediate topographic 

positions are apparently of the same origin as the coarse 

sediments as indicated by their similar colors, In Kay 

County the soils on those sediments were mapped with the Derby 

silt loams. They occupy areas which appear to have been 

baclcwater deposits when the Arkansas River was :flowing at a 

higher level. The high clay content of the lower horizons 

indicating slow moving water. They differ from coarse sedi

ments by having a higher pH value. 

In Tulsa County the soils of the Dougherty series are 

fine-textured, however, they may occupy a higher topographic 

position than did the Derby silt loams in Kay Cou...~ty. Soils 

of the Teller series are of a similar nature, being on the 

high alluvial terrace but they are of' a slightly coarser tex

ture than the Derby soils of Kay County. The profile is less 

weathered than Stidham soil. 
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The low terrace silty deposits are quite different from 

the previous types of' deposits mentioned. The dark color of'· 

these deposits indicate a dif'ferent origin than that of' the 

reddish colored higher terrace deposits. The high.pH value 

indicates they have not existed for a long period of tirne 

under their present environment. It probablf that they re

present the material eroded from the calcareous uplands ad

joining the Arkansas River and its tribute.ties. The Lonoke 

soils the Tulsa County Area would be representative of this 

type of sediment. 

The McClain County alluvium on the high terrace south of 

the Norman Bridge appear to be composed of material from two 

sources. A red colored alluvial material is covered with a 

brown colored mantle material. The upper brown-colored soil 

material may not extend as far over the terrace deposit as 

the underlying red sedihients. At one location there appears 

to be a buried soil between the two deposits. 

The Canadian River eroded a wide flat valley before be

ginning to deposit sediments. The clay content of the sedi

ments increases from north to south across the terrace away 

from the river. This probably indicates that the channel was 

near its present location when the period of deposition began. 

As the water spread out a.cross the flood plain the coarse 

particles were deposited first. The high, constant clay con

tent in the lower horizons is suggestive of backwater deposi

tion a considerable distance .fro:z:1 the main stream channel. 
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The absence of stratification in silty alluvial deposits 

was observed several times in the field. 

Analyses of ma.xirr.al and medial Chernozem soils developed 

from loessial parent .material show some of the characteristics 

of this type of soil mantle material. 
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