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L1TRODUCTION 

The purpose of this study is to determine the Source of Soil Minerals 

in Labette county by the examination of mantle rock samples. The composi- 

tion of light and heavy mineral fractions has been quite valuable in the 

identification of some rock formations in Kansas. The soils of Labatte 

county in general are made up of residual material from the Pennsylvanian 

rocks according to Moore (11). There are a few transported soils but they 

are found in the flood plain of the Neosho river. 

The techniques involved during this study were standard methods for 

petrographic work. Preliminary field study was made to determine the num- 

ber of samples necessary and the approximate amount of material to be taken 

to the laboratory for detailed study. 

PROCEDURE 

The field survey conducted for the preliminary investigation began with 

the location of a few stations. Sample locations were based in part on the 

presumed stratigraphic horizon of the source rock. 

Soil samples were collected with the aide of shovel and soil auger. 

The latter was used to obtain material from the lower portion of sample holes. 

Material from n11 zones of the soil profile at each location was gathered for 

the purpose of study. Five to ten pounds of soil were used initially for 

each collection, and after a preliminary study of the physical appearance, 

the Jones sample splitter was used to separate the amount necessary for lab- 

oratory work. The sample splitter reduces the amount of error that may re- 

sult if improper methods are used in dividing a given sample to be used in 

laboratory analysis. 
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In preparing the samples for petrographic study the soil samples were 

dried, crushed and then placed in dispersion bottles, with 20 percent nor- 

mal sodium silicate as a dispersing agent and shaken until all particles 

were believed to be adequately separated. From the dispersion bottles the 

collodial material was decanted off and the remaining material was washed 

and screened into two size groups. The particles less than number 120 mesh 

screen and greater than number 230 mesh screen were in one groups; the par- 

ticles greater than number 120 screen in the other group. The residue left 

on the number 120 screen was used for further study uner the binocular mi- 

croscope. 

The portion of the soil samples retained on the number 230 screen was 

further divided into the heavy and light mineral fractions. Bromoform with 

a specific gravity of 2.66 was used thus the lighter fraction contains quartz 

and other minerals with specific gravity below 2.65. Heavy mineral fractions 

contained muscovite and other minerals with specific gravity over 2.66. 

Heavy liquid mineral separation requires a set of funnels, filter paper, 

rubber tubing inch), pinchoock, funnel-holder stand with two tiers of ad- 

justable funnel-holders (2 batteries), and a glass stirring rod. An adequate 

supply of Bromoform (25 - 40 cc for every 1 - 3 cc of sample), alcohol, con- 

tainers to receive the washings of bromoform and alcohol, are also needed, 

After completing the mineral separation, slides were prepared for pet- 

rographic study. In this preparation the heavy and light mineral fractions 

were mounted on separate slides by taking a small amount, approximately one - 

hundredth of a cubic centimeter, and sprinkling it on glass slides (1 inch 

by 3 inches) which were later covered with canada balsam, To retain the 

grains in their original position a drop or two of de- ionized water was placed 

over the mineral grains and then allowed to evaporatek The grain were then 
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held on the slide firmly enough so that canada balsam placed over them did 

not displace them. The slide was completed by adding a glass cover slip and 

a label for identification. The slides ewe cooked at 105 to 120 degrees C 

for several minutes (3 to 15). The time depended on air temperature and 

amount of solvent in the balsam. 

The petrographic findings that are stated herein furnish a more precise 

explanation of the origin of the mantle rock in Labette county Kansas, Heavy 

and light minerals slides have been prepared for all the stations listed. 

REVIEW of LITERATURE 

The sources for soil minerals may be grouped uner two general headings 

(1) Residual and (2) Transported. The weathering and maturity of soils aides 

in the more exact designation of horizons by soil scientists. Soil maturity 

is thought generally to be determined by the amount of weathering involved, 

Pettijohn (12). The geologists and the agronomists have agreed that mature 

soil consists of four definite zones "A", "B ", "C", and "D" (12) and (18). 

The most weathered material which has undergon oxidation, leaching, and de- 

composition will be found in the top or "A" zone. Those materials which have 

been subjected only to oxidation are grouped in the "C" zone. The original 

bedrock material is identified as the D zone. All variations from original 

unweathered bedrock to completely weathered soil may be encountered on the 

surface in different places due to erosion. A quotation from Krumbein and 

Pettijohn (7), on weathering is as follows: 

The first change that occurs is oxidation, which affects mainly 

the ironbearing minerals. The net result is a change in color incling 

toward brown. Following the oxidation comes a leaching of the more sol- 

uble minerals, such as the carbonates, notably calcite. The third stage 

is the decomposition of the silicates, during which feldspars and sim- 

ilar minerals are decomposed. Finally, near the surface, the soil zone 



proper is evolved, with only the more resistant minerals remaining, 
notably quartz. The chemical changes are accompanied by changes, in 
size distribution and other physical attributes of the sediment. Thus 
a calcareous sediment, which includes primary grains of calcite, has a 
different size distribution after it has been subjected to leaching. 
Similarly the breakdown of the feldspars into clays and colloids in- 
volves significant changes in the physical properties. The drainage 
conditions at the site of weathering also influence the process of de- 
composition, so that different end-products result from well and poorly 
drained situations. 

Pettijohn (12), in his writing on minor accessory minerals describes the 

complex character of soils and is quoted in part below: 

That the heavy minerals assemblage recovered from certain strata 
is distinct and unlike that of overlying and underlying strata has 
been confirmed a,. times. This observation is the basis for "Petro- 
graphic correlation". Such correlation depends for its success, not 
only on the recognition of distinctive association of minerals, but 
also upon peculiar varieties and on changing proportions of the constit- 
uent minerals with time. Such differences are secured by progressive 
denudation of a varied terran. Each now rock mass unroofed contributes 
new species or varieties to the accumulating sediment or chandes the 
proportions of the several species already being deposited. Correla- 
tion is complicated, however, by reworking of earlier- formed sediments 
and incorporation of such reworking necessarily has many species in 
common with the deposit from which it was derived. 

The analysis and interpretation of clay minerals encountered in soil 

profile was explained by Jefferies (5) in his work on composition of clay 

minerals. The application of differential thermal analysis to clay minerals 

was presented in such papers and bulletins as (2), (5) and (19). 

Tye (17), in his unpublished masters thesis sets forth four criteria 

to be used which are quoted as follows: 

The following criteria are suggested as a means of showing the 
genetic connection between parent material and the overlying mantle 
rock: 

1. The stable heavy minerals present in the mantle rock must also 
be present in the assigned parent material. 

2. The light minerals present in the mantle rock must be such that 
they could be derived from the minerals of the assigned parent material 
by known or suspected processes of weathering. 



3. If the parent material is thought to be fluvial, lacustrin, aeolian 

or glacial in origin, it should show on mechanical analysis the char- 
acteristics of such sediments. The mantle rock derived from such parent 
material should show the same mechanical analysis data as the parent ma- 
terial except for the effect of weathering. 

A. The mechanical analysis of mantle residual on consolidated sedi- 
mentary rocks may not resemble that of the parent material very closely. 

LOCATION OF COLLECTED SAMPLES 

The locations of sample stations are shown on Plate I, which is the 

latest soil map of the county published by the Bureau of Chemistry and Soils, 

U. S. Dpartment of Agriculture (20). 

as follows: 

Sample LB-1 A thru D zones. 

Sample LB-2 A thru D zones. 

The samples are numbered and located 

Mit of NEk Sec 8 T 33 s R 18 e. 

SPA,- of NEi Sec 4 T 33 s R 18 e. 

Sample LB-3 A thru D zones. NW of Nai Sec 8 T33 s R 18 e. 

Sample LB-4 A,B, and D zones. SW of SE4- Sec 5 T 31 a R 18 e. 

Sample LB-5 A thru .D zones. SW; of SE;1 Sec 5 T 31 s R 18 e. 

Sample LB.-6 D zone only. SEk of Nat Sec 5 T 31 s R 18 e. 

Sample LB-.7 A thru D zones. SEi of NEf Sec 5 T 31 s R 18 e. 

SFr SEf See 26. T 32s R 19 el. Sample LB-21 A thru D zones. 

Sample LB-24 A thru D zones, SWi of SWi. Sec 32 T. 32 0 R 18 e. 

Sample LB-25 A thru D zones. NWf ofNEf See 32 T 34 s R 18 es 

Sample:LB-26 A thru C zones. NFL} of NEt- Sec 35 T 34 a R 19 e. 

Sample LB-28 A thru D zones. NWt of 1134 Sec 5 T 35 s R 21 e. 

Sandbarsample;Neosho river. SEf of N] Sec 17. T 31 s R 21 e. 

Sample LB.-17 A and B zones. NW-4 of, SF Sec 17 I 31 s R 21 e. 

Sample LB-18 A and B zones. NWf of Nl Sec 27 T 32 s R 21 e. 



EXPLANATION OF PLATE I 

Soils nap of Labatt° county showing locations of sample stations 
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ESCRIPTION AND LAMATION of S, 'LAS 

The soil sample stations were selected on the basis of their location 

in the county for wide distribution and of their position with reference to 

the stratigraphic column. 

The subsurface strata has a regional dip to the west of approximately 

23 feet to the mile, Plato III. The outcropping shales and limestones gave 

an indication of complex depositional features in the Pennsylvanian system 

of the Deemoinesian and Missori series. The Kansas City, Marmaton, Pleas- 

anton, and Cherokee groups had contrasting features and the exact separation 

of the members and formations entailed considerable study. 

The Kansas City group was characterized by thick beds of alternating 

shales and sandstones. There were several thin and lenticular beds of lime- 

stone one, the elatersvillek posessed numerous chart nodule 

The'Ploceanton group is best explained by this'quotation from Moore 

(11) as followss 

Pleasanton group.-- Rocks lying between the bass() of the Martha 

limestone and the disconfornity that separates Missourian from Demo- 
inosian beds are mainly elastic sediments that mostly represent 
mechanically weathered detritus derived from land and deposited in 

shallow seas which advanced over Eansae after a tine of more or less 
prolonged emergence. Gray, yellow, and dark-gray to black clay shale 

predominates, but there is nuch sandstone and some limestone and coal. 
The thickness ranges from about 70 feet to 130 feet. 

The disconformity below the Kepler sandstone brings deposits 
classified as lowermost Missourian into contact with rocks ranging 

the Memorial shale downward to the upper part of the Bandera 

shale. Paleontological evidence and indication of widespread inter- 
ruption in sedimentation, accompanied by some erosion, support place- 

ment of the Desmoinesian-Missourian boundary at this position. 

ft 

Marmaton group consisted of strata which were more calcareous and more 

dominately marine than those of the underlying Cherokee. Thick limestones 

help produce erosional benches in the southern part of the county. 
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The Cherokee c'cup consisted mainly of elastic rocks with light and 

dark colored rock predominating. Depositional eyclothems were encount- 

ered in the bedrock in the southeast portion of the county. 

Sample LB-1 consisted of mantle rock material which rested on a shale 

of the Pleasanton group and is labeled LB-1 or 1 in the references that 

fellow. The samples collected consisted of all of the four soil horizons. 

"A" zone was 0 to 10 inches in depth, dark brown to black in color, loose 

when cultivated regularly but with a tendency to become tight and moderately 

heavy when wet. "B" zone was 10 to 34 inches deep of a light brown color. 

"B" zone contained some organic material which decreased rapidly with depth. 

"C" horizon was 34 to 48 inches deep colored yellowish brown but mottled 

with rust and white areas. It posessed vary little if any organic matter. 

The subsoil was tighter and caked readily on the auger sides. "D" zone, be- 

low 48 inches, was a shale of buff-gray mottled color. The D horizon con- 

sisted of firm, coarse and calcareous shale indicating the possibility that 

a thin limestone which out cropped to the east, was probably present in shaly- 

lime bedrock. From a rock outcrop area near the northeast corner of the 

experiment station site the following facts wore established. The sample 

station is underlain by a thin fossiliferous limestone or a very calcareous 

shale. Below this calcareous zone is a dark blue to black shale. 

The mineral analysis of this sample is given in Table 1. In addition 

to the minerals listed in the table the following were present; orthoclase, 

microoline and plagioclase, all in small amounts. The heavy minerals, in 

addition to those listed, were actinolite, biotite, chlorite, garnet, sil- 

limonite and wollastonite, all in minute quanity. The light and heavy frac- 

tion both contained a minute meant of unknown minerals or minerals coated 

with opaque weathered material so positive identification with use of the 



EXPLANATION OF PLATE II 

Statigraphic r column of outcrop rocks of Labotte county showing 

vertical position of sample stations. 
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EXPLANATION OF PLATE Ii 
East west geolozic action acreijs Labatt° county showing the ragionel dip of bedrock, 
feet to the mile). 
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petrographic microscope was hindered. Because of the variation in the sep- 

arate zones of LB.i a second mineral analysis was run. The second of the 

two sapiss collected from LB-1 site was 12 feet west of the first colleeeion 

point and is labeled LB-3. The main difference in the two analyses was the 

abnormal abundance of pyrite present in the heavy Minerals in the first run 

or LB 1-D, Tables 1 and 3. 

The D horizon actually responsible for the A, B, and C of LB-1 is 

probably similar to the average of LB 3-D and LB 2-D, Table 2. The accum- 

ulation of zircon and tourmaline in the upper zones is a natural weathering 

result. Muscovite increases percentge-vise, from LB 2-D and LB 3-D average, 

up to the B zone and then decreases, Alteration of muscovite to clay is 

the reason for the low percentage in the A zone. 

Station LB-1 w.d 3 were situated midway between two creeks that drain 

from north to south; the stations were approximately three-eithths of a mile 

from either creek on a nearly flat to slightly elelang surface. A mile to 

the north is the base of the sharp incline to the uplands of this area. Con- 

siderable slope wash was evident near this location. 

Sample LB-2 was situated etratigraphically several feet above positions 

of LB-1 and LB-3. The mantle rock rests on a shale member of the Pleasanton 

group. Station LB-2 was situated on gently rising round near the base of a 

hill, and material from levels above station LB-2 could easily be nixed with 

the mantle zones. The "A" zone was 0 to 14 inches deep, The soil was dark 

gray to black in color, and contained an abundance of grass and wee roots. 

Zone "B" was 14 to 36 inches deep. The soil was dark gray to reddish brown 

in color. As the depth of zone 13 increased less organic matter was present 
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Table 1. Mineral analysis of the mantle zones of sample LB-1. The D horizon 

is a calcareous shale of the Pleasanton group, and is not the source of A, 

B, and C. 

Minerals LB 1-A $ LB 1-B : LB 1.4 $ LB 1-D 

Chalcedony 41.6 78.6 77.3 98.9 

Quartz 57.8 21.2 22.5 1.0 

All others 0.6 0.2 0.2 0.1 
Hematito 15.9 0.0 14.3 0.0 

Hornblende 2.2 3.3 1.6 0.0 

Limonite and 
coated minerals 53.4 31.9 1.6 0.4 

Magnetite 0.0 0.0 25.4 0.0 
Muscovite 6.3 54.8 33.3 0.1 

Opaques 3.4 0.4 9.5 0.0 

Tourmaline 5.9 3.7 4.8 0.1 

Zircon 449 3.3 7.9 0.1 
Pyrite* 0.0 0.0 0.0 98.2 

All others 8.0 2.6 1.6 1.1 

*The pyrite was abnormally high in the heavy fraction of the D horizon 

therefore it mask the true representation of the other minerals. 

Table 2. Mineral anslysis average of sample LB 2-D and LB 3-D. This aver- 

age is probably similar to Viet of the D source of LB 1-A, B, and C of 

Table 1. 

Minerals s Average of LB 2-D and LB 3-D 

Chalcedony 57.5 
Quartz 39.5 

All others 3.0 
Hematite 18.3 
Hornblende 1.3 
Limonite and 

coated minerals 46.8 
Magnetite 1.6 
Muscovite 8.2 

Opaques ]4.8 

Tourmaline 6.3 

Zircon 1.3 

aiLkthers 134 - 



Table 3. Mineral analysis of the mantle rock zones of sample LB-3. The 
D horizon is a shale of the Pleasanton group and is not the source of A, 

B, and C. 

LB ; LB 3-D 
Chalcedony 
Quartz Vi.ii 21.3 50.8 

15.2 
78.8 

al others Q..6 0.1 0.9 6.0 
Hematite 15.9 0.0 3.1 1.6 
Hornblende 2o3 3.3 1048 1.6 
Limonite and 

coated minerals 53.4 32.2 8.2 43.0 
Magnetite 0.0 0.0 3.6 3.1 
Muscovite 6.3 54.8 17.0 10.9 
Opaques 3.4 0.0 19.1 29.5 
Tourmaline 5.8 3.7 7.2 9.3 
Zircon 4.9 3.3 14.4 0.5 

AU-satrft-L--------aaQ----------ge:-------L76A---------Qd- 

Table 4. Mineral analysis average of bedrock material that lies strati- 
graphically above the Novata furmation. This bedrock is probably the source 
material of A,B,and C of LB-3, Table 3 and of A,B,and C of LB-25, Table 13. 

Minerals 
Chalcedony 
Quartz 

Al1J2MITP 

AYernee of LB 2-D and LB 24-D 

Hematite 
Hornblende 
Limonite and 

coated minerals 
Magnetite 
Muscovite 
Opaques 
Tourmaline 
Zircon 
fill others 

66.0 
26.6 
7.4 

17.5 
1.0 

26.5 
0.0 

40.9 
8.3 
2.8 

1.1 
1.9 

16 
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Table 5. Mineral analysis of the mantle rock zones of scmple LB-2. The D 

horizon is a Pleasanton shale and is the source material of A,B,and C zones. 

Minerals LB 2-A 1, LB 2-B : LB 2-C LB 2-D 

Chalcedony 50.8 59.1 73.2 99.8 
Quartz 47.4 34.3 26.7 0.2 

All others 1.8 6,6 0.1 0.0 

Hematite 1.3 2.0 10.1 34.9 

Hornblende 2.2 1.8 8.4 1.0 

Linonite and 
coated minerals 20.2 5.4 17.3 35.2 

Magnetite 0.0 0.7 5.9 0.0 

Muscovite 61.6 81.6 38.7 5.1 

Opaques 0.4 1.1 5.4 15.3 

Tourmaline 3.1 3.4 2.5 3.3 

Zircon 8.1 1.8 10.1 2.0 

All others 3.1 2.2 1.6 3.2 
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in the zone. "C" zone was 36 to 45 inches deep. The material was reddish to 

gray -green in color; plant root& were almost entirely absent. The "D" bedrock 

zone, was below 45 inches in depth and it consisted of gray-green shale mot- 

tled orange and rust. The damp shale material was tight and caked on the 

sides of the auger. C and D zones were calcareous with LB 2-D effervescing 

violently in cold hydrochloric acid. Hard calcareous shale particles of large 

size were still present after two and one-half hours of dispersion and shak- 

ing. These pieces were dark green to almost black in color and after being 

repulverized were mixed back in the original sample. The mineral analysis 

of LB-2 is shown in Table 5. Additional minerals identified were feldspars 

which included orthoclase and plagioclase in the light fraction. Actinolite, 

biotite, chlorite, garnet, staurolite, topaz and wollastonite were identified 

in the heavy fraction. 

The percentages of minerals, in the light and heavy fractions, from the 

A, B, C, and D zones of sample LB-2 suggest the source as LB 2-D. The grad- 

ual increase of quartz from D to A zone and the deal decrease of chalced- 

ony favors LB 2-D as the source. Muscovite was unusually abundant in the A 

zone, This is partially explained by the large amount in the B zone. The 

percentage of muscovite in A is lower than in B due to weathering. The grade 

of the surface at site of LB-2 would increase the amount of slope wash over 

that from more level ground. Muscovite with a specific gravity of 2.76 is 

lighter than numerous other minerals in the heavy fraction. The platy habit 

of muscovite together with the specific would favor its movement over the 

movement of some of the other heavy minerals thus increasing its percentage 

relative to them in the top zone. The small amount of eeecovite in the heavy 

fraction of the D zone is due to mineralogical variations of the bedrock 

vertically. 
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Table 6. Mineral analysis of the mantle zones of sample LB-4. The D hor- 

izon is a sandstone of the Chanute formation and is the source of A and B. 

nONEls $ L14-3 A 8: B LB 4,1) 
Chalcedony 7.0 12.4 
Quartz 91.9 87.3 
All others 1.1 0.3 
Hematite 0.3 2.1 

Hornblende 1.4 2.4 
Limonite and 

coated minerals 33.8 29.6 
Magnetite 0.0 0.4 
Muscovite 3.2 36.9 

Opaques 44.8 20.5 

Tourmaline 7.7 4.7 
Zircon 4.4 1.6 
All others 4.4 108 
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Sample LB-4 was resting on a sandstone member of the Chanute formation 

and is the highest stratigraphic sample obtained for this study. The A and 

B horizons, 0 to 4 inches, were grouped together because of their appearance 

and the shallow depth to bedrock. A and B were of dark gray to dark brown 

color and of rather silty texture. They have probably weathered from a sand- 

stone or arenaceous shale. The D zone from 4 inches on down to hard bedrock 

was a sandstone which capped most of the broad hill tops in this vicinity. 

The topography underlain by this sandstone is hilly. 

The minerals shown by A and B could be derived from D. Minerals such 

as hornblende and muscovite are low in the A and B zones. This is as ex- 

pected because its topographic position on the hilltop has exposed it to 

considerable weathering thus altering the minerals to more stable products. 

Slope wash had not affected the mineral composition beeeuse of the station's 

topmost position. The most stable minerals such as tourmaline and zircon 

have accumulated in the upper zones as expected due to long periods of 

weathering. 

Sample LB-5 was situated near the high escarpment prominate in the area. 

LB-5 lies a few feet stratigraphically below LB-4. The A and B zones of LB.. 

5, 0 to 2 feet, were grouped together for the lack of adequate separation 

marks. The 'C zoneeeeee 24 to 38 inches below the surface and was a buff mottled 

arenaceous shale. The mineral analysis is presented in Table 7. Minerals 

present in small amounts included orthoclase, plagioclase, biotite, chlorite, 

sillimanite and wollaatonite. These minerals were also present LB-4 above. 

The D source for LB-5 is suggested by LB 4..1) and LB 5-D average mineral 

analysis Table 8. The gradual increase of quartz from D to A zone and the 

gradual decrease of chalcedony suggest the average of LB 4-D and LB 5-4) as 
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Table 7, Mineral analysis of the mantle zones of sample LB-5. The D hori- 
zon is an arenaceous shale of the Chanute formation and not the source of 
A, 3, and C zones. 

Mine : LB 5-A&B LB 5-C z LB 5-D 
Chalcedony 
Quartz 

alothers 

3.5 
86.9 
9.6 

1.7 
93.8 
4.5 

6b.3 
28.3 

5.4 
Hematite 0.0 1.7 0.7 
Hornblende 3.3 3.4 0.3 
Limonite and 

coated minerals 36.0 44.1 12.5 
anetitc 0.0 0.4 0.0 

Muscovite 2.9 12.7 79.3 
Opaques 42.7 22.4 3.7 
Tourmaline 8.8 11.0 2.7 
Zircon 3.3 1.7 0.3 
All otIsrs 3.0 2.6 0.5 

Table 8. The average mineral analysis of LB AA) and LB 5-D. This average 
is probably similar to the source rock of LBS, Table 7. 

Minerals 
Chalcedony 
Quartz 
All others 
Hematite 
Hornblende 
Limonite and 

coated minerals 
Magnetite 
Muscovite 
Opaques 
Tourmaline 
Zircon 
Al]. others 

Avercze LB 4-D and LB 5-D 

39.4 
57.8 
2.8 
1.4 
1.4 

21.1 
0.2 

58.1 
12.1 
3.7 
1.0 
1.0 
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the source. The accumulation of tourmaline and zircon from the D to A zone 

also favors the average as the probably source. The high percent of miL;co- 

vita in the heavy mineral fraction of LB 5-D zone is due probab1y to the en- 

vironmental condition at time of. deposition. A silty texture is commonly 

associated with rocks high in mica minerals. The material from C, B, and A 

horizons could have moved from higher levels to their present position by 

such action as gravity, colluvit,:i effects, and weathering processes asso- 

ciated with the formation of mantle rock. 

Sample LB-6 was the D zone of a silty shale member of the Cherryvale 

formation. It was stratigraphically a few feet above sample LB-7. The 

mineral analysis is given in Table 10, and most of the additional light 

and heavy minerals are similar to data of LB.7 below (Table 9). 

Sample LB-7 was mantle rock resting on a shale of the Cherryvale forma- 

tion. The site of the station was on a long smooth slope beyond the base of 

the local escarpment. The A zone was from 0 down to 9 inches deep. The 

soil was a dark gray to brownish - black loose material. B and C zones were 

from 9 to 15 inches in depth. The samples were brown to gray in color. These 

zones consisted of fine silt and clay material. The intermediate weathered 

material graded rapidly into the oxidized zone of the bedrock strata. The 

line of demarkation was so indeterminate that the B and C zones were grouped 

together. The unweathered bedrock "D" zone was a shale of mottled color. 

Mineral analysis of LB-7 is shown in Table 9. Minerals present in small 

amounts were orthoclase, actinolite, biotite, chlorite, garnet, sillimanite, 

and beryl. 

The bedrock from which LB-7 weathered was similar to the average mineral 

composition of LB 6-D and LB 7-D, Table 10. Source rock for LB-7 had weather- 

ed, settled and moved down the slope while disintergrating. In the process 
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Table 9. Mineral analysis of the mantle zones of sample LB-7. The D hori- 

zon is a shale of the Cherryale formation and is not the source of A,B,and C. 

Minerals s LB 7-A&B LB 7-B&C t LB 7-D 
Chalcedony 27.7 48.2 97.6 
Quartz 70.3 51.3 2.0 

4.11QktIIZ2-------------2a2----------------0A------0L4 --. 
Hematite 1.6 1.7 83.3 
Hornblende 1.2 0.4 3.9_ 
Limonite and 

ooated minerals 74.7 91.5 5.7 
Magnetite 0.0 0.0 0.0 
Muscovite 0.4 0.2 0.9 
Opaques 6.7 0.0 0.0 
Tourmaline 11.4 4.2 0.9 
Zircon 1.6 0.8 3.5 
gl others 2.4 1.2 1.8 

Table 10. Mineral analysis of LB 6-D a shale of the Cherryvale formation, 
stratigraphically above LB 7. The column on the right is an average of LB 
6-D and LB 7 -D and is similar to the source material of LB 7, Table 9. 

Minerals s LB 6-D s Average LB 6-D Zi3 7-D 

Chalcedony 28.3 65.0 

Quartz 67.6 34.8 
All others 4.1 0.2 
Hematite 0.3 41.8 
Hornblende 1.1 2.5 

Limonite and 
coated minerals 61.4 33.6 

Magnetite 0.3 0.2 
Muscovite 21.3 11.1 
Opaques 0.0 0.0 
Tourmaline 12.6 6.8 

Zircon 1.1 2.3 
All others 1,9 1.7 



of weathering mantle rock may come to rest on bedrock stratigraphica4y 

er than the D horizon that produced it. LB 6-D and LB 7-D are different in 

mineral percentages probably due to depositional variation in the original 

sediments. The abnormal amount of hematite in the heavy fraction of LB-7 D 

was probably due to a placer type accumulation. The high percent of hematite 

present in the sample would tend to mask the true proportions of the other 

heavy minerals. The quartz increased in percent in zones C to B to A, where - 

as the chalcedony decreased in the same order. 

Sample LB-21 was on a broad flat area with very little slope. The soil 

zones were obtained from a mantle that rests on a shale of the Nowata for- 

mation. L5.21 is higher in the stratigraphic column than LID-251 but near 

the same stratigraphic level. Sample 21 was collected at a time when the 

ground was well saturated following a prolonged rain. The leached zone was 

sticky silty clay material, dark gray to blackish brown in color, and ranged 

from 0 to 9 inches in depth with abundant vegetation on the surface. B and 

C zones were 9 to 20 inches in depth and contained soma roots of plants. 

B and C zones were light brown to buff in color. The shale was mottled, 

light gray, orange, blue-gray and green in color and it contained numerous 

black spots. Relatively dry material persisted even though the top soil had 

been saturated for several days. The mineral analysis of LB-21 is shown in 

Table 11. Additional minerals identified were orthoclase) microcline, plag- 

ioclase, actinolite, beryl, biotite, chlorite, diopside, garnet, staurolite 

and wollastonite, 

The mantle rock of LB-21 had weathered from material eimiler to that 

found in LB 21-D. The quartz percentage in the light fraction increased 

toward the upper zones whereas chalcedony decreased. The total opaque 

minerals such as limonite, hematite, and magnetite show nearly the same 
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Table 11. Mineral analysis of A thru D zones of sample LB-21. The D hor- 

izon is a shale of the Nowata formation and is the source of AO, and C. 

Minerals JAB 21-A ; B 21-B S LB 21-C LB 21-D 

Chalcedogy 9.6 8.2 32.3 42.5 

Quartz 85.5 81.3 62.4 41.1 

All others 4.9 10.5 5.3 16,4 
Hematite 1.3 1.3 4.0 0.4 
Hornblende 1.7 4.1 4.7 4.3 
Limonite and 

coated minerals 59.4 58.5 52.1 63.1 

Magnetite 3.0 3.1 4.4 3.9 
Muscovite 0.4 1.3 6.2 0.8 

Opaques 3.8 1.6 0.0 0.0 

Tourmaline 17.1 15.1 170 16.0 

Zircon 9.4 10.1 6.2 9.2 

All others 3.9 4.9 4.5 2.3 
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Table 12. Mineral analysis of the mantle zones of sample LB-24. The D 

horizon is a sandy shale of the Galesburg formation and similar to the 

source rock of A, B, and C. 

EAD-Pras LB 24-&&B LB 24$.0 s LB 24-D 

Chalcedony 5.7 22.8 32.2 

Quartz 78.5 66.3 53.0 
All others 15.8 104,9 14.8 
Hematite 0.4 0.0 0.0 

Hornblende 1.7 0,1 1.0 

Limonite and 
coated minerals 64.3 20.7 17.7 

Madnetite 2.5 1.1 0.0 
Muscovite 7.1 73.7 76.7 

Opaques 7.1 1.1 1.2 
Tourmaline 12.6 2.5 2.2 

Zircon 2.5 0,3 0.2 

All others 1.7 0.5 1.0 
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percentages in the A and D zone, (Table 11). Tourmaline and zircon show 

nearly the same percentage in n11 four zones. Muscovite and hornblende are 

lower in A then in B or C zones. 

Sample station LB-24 was situated on the top of a hill that rises abrupt- 

ly from the lowland that extends to the east and south of it. The mantle 

rook lies on a sand-shale member of the Galesburg formation. The A and B zones 

were 0 to 6 inches deep. The sample had a silty loam texture and was dark 

gray to buff in color. The C horizon was 6 to 11 inches in depth. This 

sample was whitish-grey in color. The D zone, 11 inches thick was a reddish- 

buff to white-gray sandy-shale or siltstone. Some similar outcropping rock 

material on the same level was obtained 100 yards to the west along the road 

out. It had weathered to a material similar to the C horizon of LB-24. The 

mineral analysis is given in Table 12. Other minerals present in small 

amounts are orthoclase, plagioclase, actinolite, biotite, garnet, staurolite 

rutile and wollastonite. 

The D formation from which the mantle rock of LB-24 weathered was prob- 

ably similar to LB-24 D. All zones show a similar mineral, composition. The 

increase of quartz percentage -wise in the light fraction and the loss of 

chalcedony from D thru to the A zone suggest that the source rock was similar 

to that of LB 24-D. The variation in percentage between zones may be explain- 

ed by normal weathering processes. The unusually high abundance of muscovite 

in D is duo in large part to the type of bedrock, an aronaceous silty-shale. 

Such a high percentage of muscovite would tend to mask the proportion of other 

heavy minerals of the sample. The weathering of muscovite to clay minerals 

in A and 13 zone is normal. 

Sample station LB-25 was located on a broad flat area. This area is south of 

the promient erosional remant which dominates the northern two-thirds of the 
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Table 13. Mineral analysis of the mantle zones of sample LB-25. The D 

horizon is the Altamont limestone and not the source of A,B, and C. 

Minerals a LB 25-A a LB 25-B a LB 25-C a LB 25-D 

Chalcedony 66.1 68.7 77.3 98.1 

Quartz 29.6 26.4 21.2 0.2 

U. others 4, 2 4.9 1.5 1.7 

Hematite 1.8 13.4 4.4 2.0 

Hornblende 12.2 12.6 6.4 0.1 

Limonite and 
coated minerals 28.2 31.9 22.2 2.4 

Magnetite 0.0 0.8 4.4 0.0 

Muscovite 0.2 3.3 3.6 3.2 

Opaques 28.2 14.3 10.0 0.0 

Tourmaline 11.1 7.6 27.0 0.0 

Zircon 14.5 13.4 12.9 0.0 

Barite 0.0 0.0 0.0 62.6 

Chlorite 0.0 0.0 0.0 28.1 

All others 3.8 2.7 4.1 1.3 

Table 14. (Table 4 repeated) Mineral analysis average of bedrock material 

that lies stratigraphically above the Nowata formation. This bedrock aver- 

age is probably the source material of A,B, and C of LB 25- Table 13. 

Chalcedony 
Quartz 
All others 

66.0 
26.6 
7.4 

Hematite 17.5 

Hornblende 1.0 

Limonite and 
coated minerals 26.5 

Magnetite 0.0 

Muscovite 40.9 

Opaques 8.3 

Tourmaline 3.8 

Zircon 1.1 

others 0.9 
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west part of the county. The mantle is resting on the Altamont formation. 

The A zone, 0 to 18 inches in depth, is a loose loam of dark gray to black- 

ish brown color. The B zone was 18 to 38 inches deep. This sample was a 

tight clay, brown to buff in color with a very little organic material. The 

C zone was 38 to 66 inches in depth. This weathered shale material was brown 

to buff in color, with some black specks scattered through it. The D horizon 

was at a depth of 52 feet. LB 25-D was a limestone of light buff to white 

color. The mineral analyses of A, B, C, and D zones are presented in Table 

13. The following minerals were also identified, microcline, orthoclase, 

plagioclase, actinolite, biotite, garnet, chlorite, topaz, andulusite, rutile 

and wollastonite. Barite is a rather common authigenic mineral in limestone. 

The chlorite is apparently authigenie in the limestone, Pettijohn (12). 

The D formation from which the mantle rock of LB-25 weathered is prob- 

ably represented by an average of LB 2-D and LB 24-D. The bedrock of the 

Pleasanton group and the Galesburg formation lie stratigraphically above 

LB-25, Plate II. The A, Bp and C zones of LB-25 could not have weathered 

from LB 25-D. The barite and chlorite found in D was not present in any of 

the zones above it. The tourmaline and zircon present quite abundantly in 

A, B and C were not present in the limestone. Three opaques rather abun- 

dant in A, B and C were scarce in LB 25-D. Hornblende, present in A, B and 

C, was also scarce in the D. For the above reasons the mantle rock is not 

a product of the weathering of LB 25-D, but was weathered from a source rock 

similar to the average of LB 2-D and LB 24eD, Table 14. 

Sample LB-26 was located on the top of a low hill in southern Labette 

county. The mantle rock rests on a limestone of the Bandera formation. 

The A horizon, 0 to 13 inches deep, consisted of soil with a silty clay tex- 

ture, reddish gray in color. The B horizon was 13 to 27 inches deep. The 
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Table 15. Mineral analysis of A thru C zones of sample LB-26. Under C was 

a limestone. The A,B, and C zones probably derived from the Bandera for- 

mation. 

01/1111yOMMIN* 

Miner s LB 26-' 
Chalcedony 
L!uartz 

others 

44.3 
52.3 
3.4 

70.9 
28.3 

85.4 
14.6 

Hematite 
Hornblende 

2.8 
6.1 

7.1 
1.2 

3.8 
6.5 

Limonite and 
coated minerals 44.5 48.7 45.5 

Magnetite 1.8 1.6 2.3 

Muscovite 3.1 0.0 0.0 

Opaques 1.0 4.6 8.1 

Tourmaline 27.2 22.5 19.7 

Zircon 11.8 11.6 12.1 

All others 1.7 2.7 2.0 



31, 

Table 16, Mineral analysis' of the mantle zones of sample LD-2. The D 

horizon is an arenaceous shale near top of the Cherokee group and is the 

source of A, B, and C. 

Minerals LB 28-A LB 2' LB 28-C LB 28-D 

Chalcedony 8.3 11.9 16.8 17.9 

Quartz 86.6 86.8 77.5 70.6 

All others 5.1 1.) 6.7 11.5 

Hematite 0.6 0.3 1.2 0.3 

Hornblende 4.3 8.0 4.2 2.7 

Limonite and 
coated ninerals 72,4 67.5 61.0 41.5 

Magnetite 0.0 0.0 0.0 0.0 

Muscovite 0.6 1.3 13.0 46.5 

Opaques 0.0 0.0 0,0 0.0 

Tourr,nline 13.5 15.1 13.9 6.5 

Zircon 6,4 7.4 4.8 1.3 

All others 2.2 0.4 1.9 1.2 
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sample was a clay, buff to dark gray in color. The C zone, was from 27 inches 

to 48 inches in depth. This sample, a weathered shale was buff-green to 

brown in color with white spots in some layers. The mineral analysis of A, 

B, and C zones are shown in Table 15. Additional minerals identified were 

microcline, orthoclase, plagioclase, garnet, sillimanite and wollastonite. 

Since there was no D horizon collected for this sample no definite bed- 

rock can be correlated with the mantle of LB-26, in this study. The D for 

LB-26 is probably part of the Baxidera formation and stratigraphically above 

the limestone. The analysis as shown in Table 15 suggest that A could have 

weathered from B and B in turn could have weathered from C. 

The mantle rock of LB-28 rests on an arenaceous shale of the Cherokee 

group, A complete profile of the mantle is given in Table 16. The A hor- 

izon was 0 to 11 inches deep. This sample was a silty sand, gray in color 

and contained roots and other organic material. B zone was from 11 to 18 

inches deep. This zone contained material which had a silty texture; mot- 

tled buff-gray in color. The C zone was 18 to 40 inches deep. This sample 

was weathered silty sand or arenaceous shale. White, gray to buff, were the 

dominate colors in the C horizon. The C zone was fairly dry even though top 

layers were saturated with water due to recent rains. The D zone was below 

40 inches in depth. A sample was obtained from the D horizon which extended 

down from 40 inches to 5 feet. The white, gray to buff arenaceous shale was 

firm and possessed a laminated structure. The mineral analysis for this 

sample is presented in Table 16. Additional minerals identified in this 

sample were microcline orthoclase, plagioclase, actinolite, beryl, biotite, 

chlorite, topaz, sillimanite and staurolite. 

The D formation from which LB-28 weathered was similar to LB 28-D, an 
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Table 17. Mineral analysis of an excavated Sandbar in the Neosho river 
flood plain. 

Minerals TOD Middle Bottom : Average 

Chalcedony 12.9 12.3 10.9 11.9 

Feldspars 5.6 2.5 14.5 8.7 

Quartz 81.4 85.1 74.6 79.4 

All others 0.1 0.1 0.0 0.0 

Actinolite 0.0 0.8 0.0 0.2 

Epidote 0.0 5.9 5.3 3.9 
Garnet 1.6 4e8 2.3 2.8 
Hematite 0.0 5.9 2.9 2.9 
Hornblende 6.1 3.5 4.2 4.5 
Limonite and 

coated minerals 11.5 23.8 23.6 19.9 
Magnetite 4.9 11.7 7.2 7.9 
Muscovite 1.2 1.2 5.3 2.7 

Opaques 41.2 16.0 21.6 25.8 
Tourmaline 7.3 8.2 12.5 9.5 
Zircon 25.3 15.2 14.1 17.8 

All others 0.9 3.4 2.0 2.1 
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arenaceous shale near the top of the Cherokee group. Factors suggesting that 

the D horizon is the source material of L13-28 are stated below. More quartz 

and less chalcedony were present in the zones from D up to A. There was less 

muscovite in the A and 13 zones then in the C and D zones. Sendy soil texture 

would tend to favor deeper weathering actien. Tourmaline and zircon being 

quite stable accumulated up to the B horizon and were present in nearly the 

same amounts in A as in B. 

The Sandbar sample together with the samples LB-7 and LB-18 were taken 

from the Neosho river flood plain at the locations indicated on Plate I. 

The Sandbar is situated on the present flood plain approximaity 150 

yards from the river channel. The sandbar had from 1 to 5 feet of over bur- 

den above the gravel and sand. At the surface the over burd n was a gray to 

bleak soil and graded rapidly down to a buff to reddish clay which rested on 

top of the gravel. A channel sample was taken from a face of the gravel pit, 

which is being worked for road material. The channel sample was separated 

into the top, middle and bottom parts. The mineral analysis is presented in 

Table 17. Additional minerals noted were the feldspars which included mic- 

rocline, orthoclase, and plagioclase in the light fraction and barite, rutile, 

etaurolite and wollastonite in the heavy fraction. 

Sample LB-17 was located on the first terrace above the flood plain of 

the Neosho river. LB-17 was situated several feet above the sandbar site 

and one-fourth mile to the south west of it. The terrace was flooded in the 

summer of 1951 during the unusally high water stage. Table 18 shows the min- 

eral analysis of LB-17. The total depth was 111. feet. The mantle material 

had a loose, silty clay texture end was gray to brownish-black in color. 

It was collected with the use of a long soil auger. The A zone was from the 

surface to 4i feet. The B zone extended on down to 111 feet with no reason- 
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Table 18. Mineral anlysis of Alluvium from the Neosho river flood plain 
Sample LB-17. 

Minerals s L 17-A $ LB 17-8 : Average 7 -A&B 
chalcedony 11.2 26.5 18.8 
Feldspars 4.3 2.4 3.3 
Quartz 82.3 64.5 73.4 
All others 2.2 6.6 4,5 
Actinolite 1.6 1.6 1.6 
Epidote 1.8 0.8 1.3 
Garnet 0.9 0.8 0.8 
Hematite 0.9 1.0 0.9 
Hornblende 1.6 1.3 1.4 
Limonite and 

coated minerals 24.9 21.4 23.1 
Magnetite 13.1 9.7 11.4 
Muscovite 0.5 0,8 0.7 
Opaques 18.4 17.4 17.9 
Tourmaline 16.1 22.8 19.5 
Zircon 18.4 22.2 20.3 

All others 2.7 1.0 1.1 
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Table 19. Mineral analysis of Alluvium from the Neosho river flood plain 

Sample LB-18. 

Mins 7als L3 18-A f LB LB-A & B 

Chalcedony 38.1 37.9 38.0 

Feldspars 7.5 3.1 5,3 

Quartz 46.5 57.4 52,0 

All others 7,9 1.6 4,7 

Actinolite 0.5 0.2 0.4 

Epidote 3.8 1.7 2.8 

Garnet 4.1 37.0 20.6 

Hematite 2.7 2.7 2.7 

Hornblende 1.5 1.3 1.4 
Limonite and 

coated minerals 25.8 9.3 17.6 

Magnetite 4.3 4.5 4.4 

Muscovite 3.5 0.6 2.6 

Opaques 22.7 13.2 18.0 

Tourmaline 13.9 10.5 12.2 

Zircon 16.3 13.1 14.7 

A11 gllisss1t25.8 2,6 
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able indication of approaching the shale or limestone that under lies this 

area. 

Sample LB-18 was situated on the Neosho flood plain. LB-18 was located 

several miles down the river from LB,-17. The A and B horizon showed prac- 

tically the same texture and analysis as did LB-17 above. The Neosho river 

channel is approximately 250 yards from the sample station site. The min- 

eral analysis is given in Table 19. The source of material for the mantle 

on the flood plain is the bedrock and mantle found on the water-shed plus 

some contamination with glacial materials. The percentage of some of the 

minerals found in the heavy and light fractions of the alluvium material is 

higher then that found in local nantle and bedrock. The moot stable miner- 

als, tourmaline and zircon, were at least as abundant in alluvium as in the 

upland samples. All minerals identified in the upland samples were present 

in the alluvium. The similarity of the minerals identified in the alluvium 

samples to those of the upland suggest that the local sediments furnished 

most of the material. In other words, for the most part, the alluvium was 

locally derived. Epidote found in the alluvium and not in local mantle or 

bedrock indicated contamination from glacial sources. Glacial sediments 

exsist at the surface in the north east part of Kansas but are not found 

(or have not been identified) in Labette county. 

While differential thermal analyses tests were run on only four sets of 

samples LB-1, LB-2, LB-7 and LB-21 they all show the presence of Mite in 

all four horizons. This indicates that under the climatic conditions present 

in Labette county the original illite of the bedrock is stable and accum- 

ulates in the upper horizons. Some of the illite in the A horizons could also 

be due to the weathering of the less stable minerals, that is, feldspars and 

muscovite present in the bed rock. 
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Table 20. Average mineral analysis of the Kau river Alluvium and of the 
Glacial Till, as given by Harped (3). 

er riv =r i 

Chalcedony 16.9 17.6 
Feldspars 13.2 5.2 

Quarts 64.5 70.4 

All ()them 5.4 6.8 
Epidote 12.7 17.3 
Garnet 4.5 '1.6 

Hornblende 29.0 14.2 
Magnetite 30.0 23.8 
Tourmaline 1.4 4.2 
Zircon 6.1 4.5 
All others 16.3 28.4 
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Table 21. The percentage of Quartz and of Chalcedony found in the A zone 

as compared to the amount present in the D zone. 

Sample 
number 

Quartz Chalcedony 

s Zone A $ Zone D Zone A s &met D 

L3-1 57.8 39.9 
41.6 57.1 

LB-2 47.4 0.2 
50.8 99.8 

L3-4 91.9 (d3) 87.3 
7.0 (A&B) 12.4 

LB-5 86.9 " 28.3 
3.5 66.3 

LB-7 70.3 2.0 
27.7 97.6 

LB-21 85.5 41.1 
9.6 42.5 

L3-24 78.5 it 53.0 
5.7 32.2 

LB-25 29.6 0.2 
66.1 98.1 

LB-26 86.6 14.6 (C) 

44.3 85.4 (C) 

LB-28 86.6 70.6 
8.3 17.9 

Alluvium 64.4 61.0 (B) 

244 32.2 (B) 
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Table 22. 

sample. 

Muscovite comparison. in A, B, C and D zones of each respective 

Samale 

nambsr Zone A 
Musgpvite 

Zone 0 Zone D Zone E : 

LB-.1 6.3 54.8 25.2 5.5 

LB-2 61.6* 81.6 38.7 5.1 

LB.,4 3.2 (AO) 36.9 

LB-5 2.9 " 12.9 79.3 

LB-7 0.4 " 0.2 0.9 

LB-21 0.4 1.3 6.2 0.8 

LB-24 7.1 73.7 76.7 

LB-25 0.2 3.3 3.6 3.2 

LB-26 3.1* 0.0 0.0 0111. 

L3.28 0.6 1.3 13.0 46.5 

^ Partially due to slope wash. 



Table 23. The percent of total. Opaques in zone A as compared to zone D 

of each respective sample. 

3arrols number $ Zone A Zone D 

LB-1 72.7* 87.9 

LB-2 21.9** 85.4 

LB..4 73,9 (A&B) 52.6 
LB-5 81.6 16.9 

L13-7 83.0 8 75.6 
LB-21 67.5 67.4 

LB-24 74.3 13.9 

LB.25 58.2 4.4 (1s) 

LB-23 73.0 41.8 
Alluviqm 56.4 39.6 (131 

* D 'zone abnormally high in pyrite of heavy fraction. 
Unusually high muscovite there fore low in total opaques. ** 
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Table 24. Tourmaline percentage relationship in zone A as compared to 
zono D of each respetiva saaple. 

Sample 
number Zone A 

.1.41.11.1111 
Zone D 

LB-1 
LB.-2 

LB-+4 

LB-5 
LB-7 
LB-21 
LB-24 
LB-25 
LB-26 
LB-28 

Alluvium 

5.9 
3.1 
7.7 
8.8 

11.4 
17.1 
12.6 
11.1 
27.2 
13.5 

__ __,X 5.0 

(A&13) 

ft 

7.6 (B) 

16,2_,(B) 

19.7 (0) 

4.7 
3.3 
4.7 
2.7 

0.9** 
16.0 
2.2**' 

1.3 

** unusually high in hematite. 
** unusually high in muscovite. 
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Table 25. Zircon distribution in thn A and D horizons. 

Sample 
number ; ;_one A 

Zircon 

Zone D g 

LB-1 4.9 0.3 
LB-2 8.1 2.0 

LB-4 4.4 (MB) 1.6 
LB-5 3.3 et 0.3* 

LB-7 1.6 n 3.5 
LB..21 9.2 
L'L-24 

.9.4 
2.5 n 0.2 

LE-25 14.5 12.9 (a) 

LB-26 11.8 12.1 (0) 

LB-28 6.4 1.3 

..--AlLY12m 124 18.0 (B) 

* Unusually high in muscovite. 
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DIFFERENTIAL THERMAL ANALYSIS EXPLANATION AND DESCRIPTION 

The Differential Thermal Analysis (D.T.A.) was run on the following 

mantle and bedrock samples LB-1, LB-2, LB-7 and LB-21. The procedure fol- 

lowed similar to that followed by Grim (2). A heating rate of approximate 

4 40 degrees Centigrade (C) per minute was used. 

The specimen holder was a nickel block 1 inch square and 5/8 inch deep 

with two holes each inch in diameter and 3/8 inch deep, mounted on an 

alundum cylinder that fitted inside the furnace tube. The sample was placed 

in one of the holes of the specimen holder, and calcined aluminum oxide 

(which undergoes no thermal reaction up to 1000 degrees centigrade) was placed 

in the other hole. A platinum - platinum 10 percent rhodium thermocouple with 

the junction centered below the two masses was attached to a reflecting gal- 

vanometer, and the furnace temperature was recorded on a Leeds-Northrup 

Micromax recorder. 

A double-junction differential thermocouple, consisting of two alumnel 

leads joined by chromel wire, was placed with one junction in the sample and 

the other in the remaining mass of aluminum oxide. When the temperature of 

the sample was greater or less than that of the aluminum oxide because of a 

thermal reaction, a potential difference was set up in the thermocouple. 

The differential thermocouple was attached to a second reflecting galva- 

nometer and the temperature differences were recorded on a second Leeds.. 

Northrup Micromax recorder. 

In Plates IV to VII, the differential curves are presented so that the 

endothermic effects (heat taken up ) are represented by deflections down- 

ward and exothermic effects (heat given off) by deflection upward. 

Illite clay minerals (Figures 1 thru 11) show endothermic reactions be- 
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tween about 50 degrees and 250 degrees centigrade, 500 degrees and 650 de- 

grees centigrade, and 850 degrees and 925 degrees centigrade. They show al- 

so an exothermic reaction between about 925 degrees and 980 degrees centigrade. 

The final endothermic and exothermic reactions are often so slight that they 

are not detected. 

Kaolin was not found in the samples investigated. Kaolinite show an in- 

tense endothermic reaction between about 550 degrees and 650 degrees centi- 

grade, and a very sharp exothermic reaction between 960 degrees and 990 de- 

grees centigrade. 

The endothermic reaction indicates the loss of crystal lattice water 

and a simultaneous breakdown of the crystal structure. Emethermio reaction 

indicates the transformation amorphous alumina to gamma alumina. 

Montmorillonite was not found in the samples investigated. Montmoril- 

lonite like the illites, show three endothermic reactions and a final exo- 

thermic reaction. Most montmorillonitee provide curves differing from those 

of illites only by showing the second endothermic reaction to be more in- 

tense and taking place at a temperature about 100 degrees higher, that is, 

approx:bnatoly 700 degrees centigrade, and by more intense final endothermic 

and exothermic reactions. 

The initial endothermic peak in both -Mite and montmorillonite inw 

dioates the loss of adsorbed water. The second or middle endothermic peak 

show the loss of crystal lattice water but the final breakdown of the crystal 

structure does not occur until the third endothermic peal:. The first ex- 

othermic peak is caused by the formation of spinel, Grim (2). 



EXPLANATION of PLATE IV 

Fig. 1. Differential thermal analysis (D.T.A.) graph showing the 
presence of the clay mineral Mite in zone A of the 
mantle in LB-1. 

Fig. 2. D. T. A. graph showing the presence of the clay mineral 
Mite in zone B of the mantle in LB-1. 

Fig. 3. D.T.A. graph showing the presence of the clay mineral 
illite in zone C of the mantle in LB-1. 

Fig. 4. D. T. A. graph showing the presence of the clay mineral 
illite in zone D of the bedrock in LB-1. 
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EXPLANATION of PLATE V 

Fig. 5. Differential thermal analysis (D.T.A.) graph showing 
the presence of the mineral illite in zone A of the 
mantle in LB-21. 

Fig. 6. D. T. A. graph showing the presences of the clay mineral 
illite in zone B and C of the mantle in LB-21. 

Fig. 7. D. T. A. graph showing the presence of the clay mineral 
illite in zone D of the bedrock in LB-21. 
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EXPLANATION of PLATE VI 

Fig. 8. Differential thermal analysis (D.T.A.) graph showing the 

presence of the clay mineral Mite in zone A and B of the 
mantle in L3-7. 

Fig. 9. D. T. A. graph showing the presence of the clay mineral illite 

in sone D of the bedrock in LB-7. 



 

1111111111111111111 1111111° 
MI111111111 1 

Illum.mmommEmma.mmulm. 
1111111111m.r. 11111 

immilmolm.mme MMMMMM ........- M Um.. mt. MMMMM mom... I : SIR1 

MMMMMMMMM MaIMMEMIJIME. MMMMM 11 M =1:111 
0 111:1111:::::::::. -I: IIIIIIIMIIMENBEEMESEMEMEMOMME 

0111ENSIIMI"Ma. 

11:111111111 
U.: 
02.1111 

MMMMMMMMMM IROMM 
ms110. 

irsimmommes MMMMM 

1 

1:. mum: dmrandeirszr 11 1 IIIIII' 

MPIIILMOVIIAMIEW1011111.= MMMMM 11110.110111rn: 
MMMMMM m111111=015111.11 I. 

ii. 
I I 

am.11 s ............ 
no I m N ie. Iis MEMINIDIMINIIIMME. 
: 

..... ----inv.- MM -- 
151 

Elmuounranum --.0-.....................- 
LI: g E. null. . : 

I 

Mr"' 
I i 

WES 

E 

C 

Ilipmf0 1 

11 

111111111WO m EN.Wa 
OMM:: ' 
OMMOORNMENI 

.1. .1111111. 
11......1 

..... 
........ 

Al 1 MMMMMM ......1....1 
'I 

1...... .11!.: 
II 

I° 

I 
1.1..... MMMMMM 1....1 
1.....11 ! 

I 

.1 nl...... 

1.......1.........m.... 
11 

' 

11" III:111116 
pall 
... 

I 
....... 

........L... 

..11. ........ 
... 
moo iii lie 

111111MMIE 

IIMEMBLI 
C:! mom 

u 

:Urn 
Imo 

1111 
OM VIM : 

11111111 r11 SIM memi E. 
I MMMMMMMM mows i 

01011100111110:MM ff 
Ura% 

:011111WMIS 1 

.1:I ISIMMII... IIIIIMOSMEOMMO 
M. 00,1 lIl I I E ..... .......- MMMMMMMMM numummuju . , 

, 

SINISSOMIll MMOINUIME MINIMEMEW MMMMM IIIIIIMI 
a 
MIMI MMMMMM MEM MMMMMM 111111011112:14 1 

MAE§ ma MO. il REM inn-.11-...:.. .. nunr. .,. ...m. .. ... fa MMMMM MUM. Urn 
11.11PIIIIIIIIIII1111:11111111:11 MM IIIII....1141_ 

.............. =mu MMMMM &WENS 1 
101. 

411 n-....3. 111:11101110111111111U111 m.o. "'" UM L .. P4 moo... 
II 

MO 
000 

.11111:: MMMM 0:01111i001"MIMIMIN011 g 

BE: 
WM MMMMM M Ill HD Ism %rep= Imulimm. ........ 

Ira 
mm 1 Illr 

MMM 1 

111.....11M1111111Ern IMINIMMINISMINIMMEMMIEMW.O. num...-...-.. "Mk . ........... nt......n .....n.n...1.1.nun.......: 0 
RN , an. 0 ni 1 oni......., mo.....min 24 igy....... swum r. ....1.11. =mmoom.... ih....n caw- so 

...ki MMMMMM MENEM mummenommemmumme m moms ju loom Ulm. mom 23111 .. M 111..111 I 

III MMMMMMMMM 
I:UM .p.... 

..... 
111111%.1111 ...... ...11"".11 =um MMMMM ... .... 

..................... ............s... 
II....II ................ 

il MU 
EIMOIG.J. OM MMO.,-MOOMMEIlli 

Br all InUL.10 M 0001=00071 
0111IMERIME OH 
0. 001: 11001..' 

11101 1101111111111.. 

1:61 Earth :: 0 TEO 
WI mom N...um. mr. MMMMMMMMMM 1.1111 

'1 

1111.7:411111 millillii m .11:11,111 1111 '41111 

m.o.. 

men.= ....-....... 
:OM OM 

111.111 

IA I 

gmngespeol 
MOM 

11..1: 
pmmump MMMMMMM 
.............................1 

............ I 1. 

0111110 Ull 

1111-- MO LE:141. MEMO MS 

11:011=1.01110 

MN =11.111.11MOSI 110: 0000". M.211_.. 1IL R. 1101. 

l 
IMISMIMUMMMAIISIMINIAIIIIIMIKEIMIIII MIIMIEUE;-'12r 

=URN HE 

immilmomp.mme 
4:1114moliiimmmamemswe 

MOO PAIURIOWINIMOM MMMMMMMMM MIMEMEMMINI 
arta I 

I 

1 141111111111111111111111100 
MIIIIIIIIMOMOO ..:15.14' 

11.010111111= _..,. r 111041111 

C 
,.... 

III mil.. Immo.. =MEMO MIEMBEEMOMESSEN 
1 WIEMBEESIMME or 1 

h.......m.. .............- -...- ........... Innunihnninibilinr 1 ... 1.11111 Ingg1111111111 
:MA MM. 

1 

111101 

N.0 MMMMMM MMMMMM 

=nom= 
. 

11111.111 
.p 

sum 
II 111.......1........ 

11..... 
........... am= MMMMMM 111111.111_ MMMM ff In 

i........ 
MMMM ......... 

II:11 

MMIA........ 
milmlimilm........-. IM ....Fp OW. MUM nun:: nr 1171 

li MMMMM 111111111..111:1111:111 '111:11..... 121111111 ...111Will ''.111".:: "an 
Imo mom MMMMMMMMM NAM MINIE.M.MEMVE MIIIIMIIMMWSMg011.W..0=111MMEMPLE MMMM MEM, 

11311 
Ilm p 
laillr - nu_en:rn!'"911 . ISHIMIIIIIUMIIIIIiir"" M"." 

.........1---mapos. mmommigaggnman mommumno I...smnaMMO 011...........IIMEMMINIMM 
IMMEI 
IMRE 
ERWIN 

Mial.""..IIIIIIIIIO 
1 'HUM. 

EN IMMNPU.1. NEM MOM II M. NM 6 M 

11111.1.61 

MIIEMOSIMEMEM ...................l... 
La moo. Imo MMMMM ........ 

..... MMMMMMMM .........L. ty HMI MMMMMM womminiung_ Ems. 5.... 
mom MO .. mornirIMMEMOMMEMMmmimUm.mms.moglim.m. MMMMM 1......rmimumMEMMI.IM 

ipso 
............. 

mom MMMMM :Immomem .......1.11 no 
....... 'mum ........... .....mms.ammomp_ Firm nommums ma...................mmummr..... .... 

los. .....2=1 1111111 1 n 
ems ........- ..m.... MMMMM ...OMNI 

MMMMM .... 
MMMMM ........1...... M ... rn......m.... o r.r ler. LA A .11.........15U r .t int .1 I. 

.111 I 
'111111:1111....... I 
111IMEDINI.MEMMIE 1 

arnmsgsmog 
..................448 
.............. !ESNs. I 

... 14 I 

MMMMMMMMMMMMMMMMMM MIR§11.01.9 
Mll., ....... 

11111U11111111111U mil.. 

010.11 M 111101 1 

e. 

11011:0 1111111101 
. 1111111111 

0.1 Ill 
i 

lion .1111111111mm I 

1111.22211:114 ..1111.......... 610.1. iimm.....11.111.0111111111111:111111:111111............. 

11:1' 
WENIOMMOMMIM1100M MMMMMMMMMM 

sworn.. 
INIMOOMMEIMEMOONIII _WM= 

0111111 

MINIOIROMMITIM 10 
00101110000000.EMMIL 

IMMIMB MMMMMM 1111.11=110C 
OW 

mom 
Immo 1 

11 

MI MMMMM AIME 

111111111 WENN 
NM. 

11:11 
MMMMMMMMMMM 

..m 
M 

MM MENEM 
minam 

MMM 

man 

MMMMMMMM 

1111111111 MMMMMMMMM MMMMMMM UMW 

11 

11.47:11" 
RY_ME MMMMM MM. .....mommEMMOMS.011. 

INA MOISOMOMOOMO 

Illm. 2.1.1.11111111 URI NO 

IMMOMHI MMMMMMMM 

MM.. 

1:::::11=1 

PRINTED IN U.6. A. EUGENE DIETZGEN CO. NO. 345 



EXPLANATION of PLATE VII 

Fig. 10. Differential thermal analysis (D.T.A.) graph showing the 
presence of the clay mineral illite in zone A of the mantle 
in LB-2. 

Fig. 11. D. T. A. graph showing the presence of the clay mineral illite 
in zone D of the bedrock in LB-2. 
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CONCLUSIONS 

I. Most of the mantle rock sampled in Labette county can be assigned 

to a residual origin as indicated by: 

A. Consistent relationship shown by mineral composition of the 

A, B, C and D horizons. 

B. In alnost all cases A can be shown to be derived from B, and 

B from C. 

C. A definite D horizon has not been identified for some samples 

but these situations can be explained either by mineralogical 

variations of the bedrock vertically, or by the effects of 

slope wash (colluvial effects). 

II. Some criteria for residual origin are: 

A. Less quartz and more chalcedony progressively from A to B to C 

to D. 

B. Relatively high abundance of tourmaline and zircon in all hor- 

izons. 

C. Less muscovite in A than 3 or C or D. muscovite may increase 

percentage-wise up to B. 

III. The best criterion for some admixture of glacial materials with 

the mantle rocks of the area is the presence of Epidote in the heavy minerals. 

The mantle rock in Labette county is for the most -part residual in origin. 

The analysis of the heavy and light minerals indicated that the weathering of 

the C zones produced the B, and that the B zones weather to form the A zones, 

Tables 1 thru 17. The A zone could have weathered in every case from B zone, 

the B zone could have weathered from C zone, and the C could have weathered 

from a D horizon either actually present or postulated as explained for the 

respective mantle rock samples. 
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Weathering of chalcedony tends to change it toward other products. It 

has been suggested that there are two ways in which chalcedony weathers: 

first it either partially or wholly dissolves and goes into solution, second 

it recrystallizes as quartz. Since the time interval associated in bedrock 

and mantle weathering seems adequate to allow for extensive alteration of 

chalcedony, the smaller percentage of it is found in the A and B zones then 

in the parent material is readily explained, Table 21. 

Quartz being one of the most stable and ubiquious dotrital minerL'i 1, 

usually more abundant than any other of the other detrital minerals. Because 

the end product of many weathering processes results in some released quartz, 

and because of its wide distribution originally; quartz maims up the largest 

percentage of the detrital minerals of most mature soils. The mantle material 

analizod shows accumulation of quartz in every case in the A zone, Table 21. 

The feldspars were found to be of minor importance in this investigation. 

The accumulation of iron oxides in the A and B horizons is a result of 

the weathering action of oxidation on iron bearing minerals. When examined 

under the microscope hematite, magnetite and other opaques such as limonite 

and ilmenite all show the effects of weathering. Weathered iron oxides could 

also have been deposited in the original sediments and this accounts for 

their presence in the D level. 

Tourmaline and zircon are the most stable heavy minerals and are present 

in all samples as shown in Tables 24 and 25. Their increased abundance in 

the upper mantle is the result of their stability. 

The mantle of the Labette county is largely residual, except for the al- 

luvium on the flood plain. Alluvium from the main river of the county shows 

a little contamination with glacial material. It contains more garnet than 

the local rocks and some epidote which is lacking In all local rocks examined. 



The presence of Barite and Chlorite in the D horizon of sample LB-25 and 

their absence in the A, B, and C zones proves that the D zone is not the 

source of the mantle that overlies it. Barite is a common authigenie mineral 

in limestone argil chlorite may be present in limestone according to Pettijohn(12). 

A study of the mineral analyses shows the more arenaceous a bedrock tends 

to be, the greater the loos of muscovite in the B zone. Table 22, shows the 

consistent loss of muscovite during weathering from B to A levels. The lack 

of muscovite accumulation in the B horizon in samples LB-5 and LB-28 suggests 

that in sandy materials weathering may penetrate to greater depths. Muscovite 

is altered to clay when subjected to periods of weathering. This explains 

the loss of this mineral in the A zone. 

mite is the dominant clay mineral in the clay mineral fraction. It is 

present in the local bedroc k and may also result from the weathering of musco- 

vite and other minerals. The presence of illite in all zones tested, Plates 

IV and thru to VII suggests that it is stable under the weathering conditions 

in Labette county. There may be a close relationship between muscovite and 

thell1ito as inferred by the following quotation from Pettijohn (12). "Mite 

is similar structurally to mica except that in muscovite the aluminum re- 

placement effects of the silicon position and the number of potassium ions 

is proportionaltely greater". 

Mantle rock showed a genetic relation to the D horizon identified for 

each sample. The proof that the mantle in some cases can not be derived from 

the bedrock on which it rest is shown by Table 13. If derived from the bed» 

rock, the C, B and A horizons should show the same mineral composition as 

the bedrock. LB 25-C shows neither barite nor chlorite which are abundant 

in the limestone immediate below. 
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ABSTRACT 

The purpose of this study was to determine the Source of Soil. Minerals 

in Labette County, Kansas by the examination of mantle rock samples. 

The techniques involved during this stu were standard methods for 

petrographic worh. The field survey conducted for the preliminary investi- 

gation began with the location of a few sample stations. Material from all 

zones of the soil profile at each location was gathered for the purpose of 

study. 

The mantle rock of Labette county has been classified as residual on 

the Pennsylvanian shales and sandstones by Moore (11). The A, B, C, and D 

horizons at several locations have been examined to determine from the min- 

eral composition whether the overlying horizon could be derived by weathering 

from the underlying horizon. 

In every case ( except for the alluvium ) the C horizons can be shown 

to have produced their respective B horizons and the B horizons are the source 

for the A horizons. In five cases the D horizons were not the parent mater- 

ials for the C horizons. These apparent exceptions are n d on the 

basis of slope wash and variations in the mineral composition of bedrock. 

The alluvium of the Neosho river was shown to be similar mineralogical1y 

to the residual mantle roe% of Labette county but the presence of the mineral 

epidoto indicated some contamination by glacial material from north eastern 

Kansas. 


