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INTRODUCTION 

In preparing this thesis the object has been to 

determ1ne, by comparisons, a possible source of the 

Carboniferous sandstones. It is perfectly obvious 

that the mater1al came from some older format1on. 

Considering all the possible sources from wh1ch the 

Oarbon1ferous sandstone could have or1ginated, we, 

have the Pre-Cambr1an igneous rocks of the St.Fran--

001s' Kobnta1ns, the basal Cambr1an sandstone or the 

La. Motte formation, the Raubldoux format1on (oh1etly 

sandstone) I and the ~)t. Peter formation (essentially 

sandstone). 

The fact that the crystalline rocks of the St. 

Francois Mountains were covered by Pre-Carbon1ferous 

sediments to a great extent, and that by Carbonifer

ous t1mes eros1on had greatly reduced the mass ot 

igneous rooks outoropping, and also the relative geo

graphic positions of the outcrops of Carboniferous 

sandstone and the Pre-Cambr1an rocks have led us to 

eliminate the igneous rocks as being the least pos

sible of the souroes above mentioned. 

The La Motte sandstone is, next to the Pre

Oambr1an, the least possible source. It is believed 
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that sufficient amounts of this formation had not 

been eroded at the time of deposition of the Car

boniferous sands to account for much of the material. 

This is evidenced by the fact that the areal dis

tr1but~on 1s not great as compe~ed to the bulk ot 

the Carboniferous sands. Then, too, muoh of the 

area of La Motte now exposed has been denuded since 

Carboniferous times. These facts when cons1dered 

with the eeo3raphlc relations of outcrops, led us 

to eliminate the La Motte formation from our con

Siderations as a possible source. 

There remains the Roubldoux and the St. Peter 

formations as possible sources. The Carboniferous 

areal distribution 1s so related to that of both of 

these forBations that it might have been derived 

from either. The Carboniferous rests unconformably 

on the Roubidoux over considerable area. This in

dicates to us that during Carboniferous times the 

Roubldoux was exposed to erosion, and that,no doubt 

some o~ th~ material must have been derived from 

the Roubidoux.. On the other hand the long erosion 

escarpment of the St. Peter which faces in a gen

eral direction towards the outcrops of Carboniferous 
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may be the result of erosion during Carboniferous 

times. 

In making our oQ'nparisons we have determined 

the relative sizes of grains of the Carboniferous, 

st. Pet~r. and Roubidoux 8andst~ne8. This was 

done by oolleoting representative samples tro. 

various pOints of the exposed areas of these form

ations, and making sareen teste of these samples. 

Curves have been plotted showing the relation be

tween sizes and peroentages. Photomioographshave 

been taken of a few a&lIl:!)lee wi th the idea of show

ing any difference or similari~ between the 

angularIty of grains of sand of the three formations. 

It is believed that these comparisons will show 

to whioh foraat1ons (the Roubidoux or the St. Peter) 

the Carboniferous 1s most similar. The one which 

it most nearly reselllbles will be tllken as the most 

likely souroe of the material for the Oarboniferous. 

W. real 1Z8 that I1Ii1lY a 88UDlpt ions have been made auld 

there are a great many ahanoes for •• ror. It may 

be that the Carboniferous sands were derived from 

all of the souroes mentioned in the first part of 

the 1ntroduot1on ... , and aJ.eo trom other eour08S not 

mentioned end not apparent to the authors .• However, 
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we offer the oonolusions of this thesis as n result 

of laboratory experiments whioh we were enabled to 

oonduot, and not as absolute or as even definite in

formation as to the ahsolute souroe of the Carbonifer

OUB sandstones of the Ozarks. 
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DESCRIPTION OF FORMATIONS 

Roubidoux: 

The Roubidoux formation consists of several 

alternating limestone or dolomite and sandstone 

members. Its thickness varies from 70 to 150 

feet, averaging,perhaps, about 100 feet. 

In most places the sandstone 1s more abundant 

than the dolomite. In Pl1elps and Dent Count1es 

are especially good outcrops of the sandstone 

members of the formation. Within the Rolla Quad

rangle the formation consists ot seven members, 

four sandstone and tl~ee dolomite. Here the 

agBregate thickness of the sandstone amounts to 

about 70 feet and the dolomite to about ,0 feet. 

A study of the accompanying map (Page 30) will 

show the areal d1stribution of the Roubldoux. 

As to, the li thologl-cal characteristics, the 

Roubldoux sandstone is composed of a ~ather ang-
• 

ular or sub-angular sand, wh1ch, in most plac'. ,.,.,... 

friable' and usually stained red by Oxide of iron. 

In some places it is quartzitlc due to a silic

ification by weathehing. 
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St. Peter: 

The St. Peter sandstone outcrops in a belt 

ulong the Mississippi and Mis sour i H iver from 

Cape Girardeau County northward into Jefferson 

County. 

'l'he sand of this formation is very pure, 

often analyzing as high as 98% S102 . Beoause of 

its 'Purity it is very whi te in aolor. The grains 

When examined under a miorosoope are much more 

rounded than the Houbidoux sand gra.ins. 

Carboniferous: 

The CarboniferouB sandstone outorops in 

Phelps, Maries, ~'ranklin, Gasoonade, and Osage 

Counties, lying between the outorops of the Houbi

d~ and St. Peter formations. 

'The Carboniferous ooou~e as maeeiTe irregular 

deposits of sandstone grading into olays and 

shEll as. Stratifioation planes are almost en-
. 

tirely absent. The noticeable oharaoteristio 

of the whole is its typioal purple aolor. 

The eam grains ure moderately well rounded • 

. When examined under a microsoope the degree of 

angularity is very nearly the same Ba it is for 

St. Peter. 
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'l'he oolor of the Carbonifer cu s sandstone varies 

in different looalities. In some plaoes it is very 

white and pure resembling the outorops of ·0t. Peter, 

and in other plaoes it is stained red to brown by 

oxide of iron. 

Age of .H'ormat ions. 

Carboniferous 

Ordovioian 

Cambrian 

(Pennsylvanian) 

St. Peter 

Roubidoux 
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E1!PLANATION OF CURVES AND TABLES 

Ourve 1 is obtained by plotting the average 

peroenta.ge reta.ined on eaoh screen against the· 

soreen size in millimeters. The average analysis 

of ei@bt representative 8&mplee of Roubidoux WQS 

used. For the St. Peter, thirteen analyses were 

averaged and for the Carboniferous, nine. 

Curve 2 is obtained by plotting the oumulative 

a.verage -peroentage against the screen size in mill

imeters. The Tyler Standard Soreen Soale was used 

in plotting the ourve. 

Ourve 3 was plotted to show the maximum dif

ferenoe between the peroentage retained on the 

soreen for the Roubidoux and Uarboniferous. That 

sample of the Roubidoux whioh showed the larg.~t 

peroentage of large grains in the screen analysis 

was plotted against the sample of Carbon1fercus, the 

sareen analysis of whioh showed the largest percentage 

of small grains. 'l'he s'1Jlple of the at. Peter which 

showed the largest p arcentage of large grains was al

so plotted. 

This· shows graphioally the maximum differenoe 
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in the quant1ty of. any grain sl.ze of the original 

and the derived sandstone. 

Curve 4 was plotted to show the minimum 

difference in size between the grains of the three 

sandstones. Screen analyses which were most nearly 

alike were chosen. 

Curve 5 was plotted to show the relation of 

some othf)r sandstones to the ones under consider

ation. The La r~~otte (Miscellaneous No.1 ) is the 

lowest sa.ndstone member in Misnouri. The Potsdam 

sandstone (Miscellaneous NQ. 2. ) is from Wisconsin 

It has been correlated w1·th the La l'~iotte of : ... :1s

sour1. The curves for tho other sandstones are 

the same as those used in Curve 1. 

Ta.ble 5. The terms used in this table may 

need some explanation. The term"uniformity co

efficient tt 1s defined as lithe ratio of the size 

of grain which has 60 per·cent of the sample .finer 

than itself to the size which has 10 percent finer 

than itself. 

That .1s,. in a sand, lfJu.,t 10 percent were 

finer than 1 mm. and just 60 percent finer than 2 

n~., the uniformity coefficient would be 2. In 
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other words fifty percent of the sample lies 

between 1mm and 2mm. in diameter. It merely 

expresses a ratio of variation of size of grain. 

The term "effective size tl is defined as a 

size "suC'h' that' to percent of the sample 1s of 

smaller grains and ~O percent is of larger gra1ns 

than the size given". ThD.t is, if 10 percent of 

the sand passed a1rnm. screen and !10 I)ercent was 

retained on the screen, 1m.m would be the effective 

size. As eff~ctive size is o~e of the racto~B 

used in determining the uniformity coefficient 

this together with the uniformity coefficient de

fines rather closely the size ,and uniformity of a 

sand, and where effective size is also shown,the 

ooefficient of uniformity me&lS much more than it 

otherwise would. 
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1.4 

nOUllIDOUX 

,., pI .)~un. e ~8 ~5 48 r,u 100 150 200 Fines 

No ., it.8 lR.5 31.7 ~7.~ 15.1 :l. 1 0.5 O.g 

lTo.;? 4·.2 14. ~2 50.!) .~:) • 1. 4.1 n.ll 0.1 0. 0 

NO. ~l 10.0 28.0 :1~~.3 U3.{) 8.!" r, .f 0.1 0.5 

No.4 4.0 1 01) I') 
_, • f...J ~~7. P '~~~.4 9 ef~ l.O 0.1 106 

No.5 4.2 (.".''7.3 4:l.f) 1n.~ t) ,~ 
r ..... ' ,. () .1 0.1 n.4 

No.ll 5.0 18.1 ·~3.4 '~n .1 1.2.'> l.O () .1 ().~ 

No.7 1l.7 18.7 ~9.4 "-"5.7 5.7 1 • ~~ O.~ n.~ 

NOe8 - - - - - - - -
No.9 1.1 4.f) 16.3 ')1.7 30.5 "1 ':~. 2 2.J 1 .. 1 

\TiscoNo,4 1.2 6.1 17.1 ~l9. 7 31.8 ".5 0.1 0.:1 

.Uiso.No.5 5.9 2306 ~4.1 ·~2.6 9.2 ~>,. 7 0.2 0.7 

\lisc.No.G 3.6 9.8 22.6 :~9.8 20.5 1.2 o .~~ o.~ 

\Iisc.N"o.8 2.2 11.8 -·11.2 23.3 27. ~!. 7.0 O.S l.O 

Mise.,No.9 1.3.~) 40.7 ~2el 10.4 2.2 Oo~ 0.0 0.1 

Table 1 
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ST. 1 'ETEn 

Sample 28 ~5 48 65 100 150 200 Fines 

No.1 0.3 0.1 '24.6 1 r •• 5 20.a 2.3 0.3 0.1 

No.2 1.0 18.1 :1:2.:1 '~1. () q.l 1.3 0.2 0.1 

No.3 0.4 1.9 ~7.6 4ft.a 18.8 1.~ 0.2 0.:1 

No.4 ·1.n n.!l '14.2 28.2 14.6 5.7 1.9 :-1.4 

No.5 C) • (-) 10.4 12.4· ~~1.5 1.9 0.4 0.2 1.0 

No.O O.~ 4.9 '26.7 ~~9 .0 21..2 4.0 0.7 1.9 

No.7 0.4 n.2 34.8 '"!9.8 20.3 4.4 0.8 0.3 

No.8 1 .• :1 5.1 13.1 20.3 43.0 9.8 0.6 0.5 

No.9 0.6 4.9 16.7 40.0 :13.8 3.3 0.2 0.2 
I 

No.10 0.2 3.3 34.~ 38.1 1700 6.1 0.5 0.2 

No.ll O.f) 7.1 ~5.5 1·2.7 12.2 0.9 0.1 0.2 

No.12 0.4 3.0 16.4 41.5 26.9 9.fl 1.5 0.5 

No.l:1 0.9 6.4 11.8 18.7: 36.8· 2104 2.8 1.1 

Table 2 
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Sarnple 28 ~5 48 65 1()() " flO 1)00 li'iner.; 

nO .1 ~.5 10. '? "4..0 ~14. tj, ?1.8 1.0 0.8 1.6 

No. ~~ o.~ ~~. 2 'tl.n ~4.~) 4'>..1 15.fl 1.6 0.:1 

~O.:l 7.8 45.4 .)~ ,.., 
( • i- 11.:1 ~.4 l.e) 0.9 1.0 

. 
No.4 0.3 5.7 tH.1 ~O.2 3501 8.3 0.8 0.3 

No.5 1.0 7.0 ~1.6 32.9 28.:1 ;1.9 l.n O.D 

No.6 H.5 ~~1.4 2fl.l 23.:1 15 .. 7 ~.f) O.~ o.~ 

No.7 2.:1 11.2 ~5.~ 20.<'"; ~l.n 5.~ 1.1 ,~.8 

.No.8 0.1 ~) .., 
_;. I.,,; 10. ~~ ...,,, 0) 

, ..... /:.,1 • .. ...J 47.1 1.5.~ 1.0 0.2 

r~o. !l ().!j 2.8 8.~ t6.0 '"'4tt'7 ~t1,. ~ 1 • ~ 1 .~ 

Table :1 
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Sample '"!8 ~5 4-8 A5 100 150 ?OO I111nes 

~o.l 0.2 :1.7 ';2.5 '1 r}. 9 ~:O .6 2.6 0.:1 0.1 

No.2 0.2 2.7 16.1 ~"tl. 9 :"Ul.8 8.0 O.~ 0.2 

:l'able 41 
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No. noubidoux st.Pcter Carboni i'Cl-ou 8 

!;~f'f'ect • Uni:r. r~:rfect • Un:if. ::ffcct,. llnir~ 
Coef'- \:oef- Coef-

Bi.ze ': cjcnt ::;ize icient Size 1cient 

1 .l6n 2.04 .1.68 1.65 .1.58 1.82 

I") 
'-..J 

..,..,..., 
• ( •. -1,;..,', 1.. n ~l .208 1. '7~~ .104 1.70 

3 .208 1.f}[) • Of 72 1.61 • ~221 2.11 

4 .1.36 1.8~ • J ;~7 2.27 .1.47 1.70 

5 .230 1.70 .230 1 • .55 .148 1.81 

6 .186 1.90 .155 1.77 .1.70 2-.14 

7 .208 1.83 .160 1.95 .147 1.97 
\ 

8 - - .139 1.61 .127 1.74 . . I 

9 .126 1.94 .156 1,.62 .111. 1.67 

10 - - .11' 1.82 - -
11 - - .187 1.58 - -
12 - - .1~8 1.82 - -
1.:1 - - .11() 1.75 - -

Av. .lH2 1.8;1 .163 1.75 .148 1.83 

Table 5 



AVfRAGL SCIfEEN ANAL YSIS 

1 
~ 
~ 

.~ ..;: 
: ... 
~ 
. ~ 

.~ 
c.) 

2q~ ~ 

~ 
I 

CURVE. t 



CI/HVLATlVe OIRECT PIAGRAM OF AVEfi'ACie SCIf"EEN 

ANALYSIS 

O.29S' 

0 , $8'1 

CURVE 2 



• 

C(//FYE SHOWING I1AXIMUH D/,F,FEReNCE. 

IN SIZE BET WEEN THE f?oI/8/IXJVX AND 

Sr.Fi=TeR ANO THE CARBONI,FEROVS. 

II, II [I I "I ' , , 

, , 

I 

I II 
i 

" 
I , II 11 I 

.. ~ 
, 

, I I, , 

I' ,i " , ' 0 fi r , 

II : ' :c 
I~ V 11 

I I 
III I I, 

II ~ , 

I I I i 
I ;. I Iy ~ , 

~I 
I iQ'. I,I, ( 

, I I I , 

I I 'I I ,h , ' ,. 
! , 

l,,1 

I II 
, 

V II 'I I In 
T II y II II 

I I ~ 
, ~ I 

I 
I 
I I: , . I 

III vlfr 0 ,- . l~fl N I II il ~ I 
. I I 

I , I 1"--f'4 
~ I , 

I i 
, 

" .Z08 

rn I 

. ,I j...- , I , rr. 
t 1+. 

I 
, 

CURVE 3 



CuRYE Sht'WING THE MINIMUM DIFFERENCE 

IN SIZE BETWEEN THE If'OlJBll/OlJX AND 

Sr.P£TER ANO THE CARBONIFEROUS 

1'1 • 
'! 

II " 
I I 

i I 
I. 



~ ~ ; ~ III ~ ~ ~ 10) () 

F!crCtnfllgc /iIZ1I:1/~ 011 .s~. 

CU;r-VE 5 



/ 





CONCLUSION 

From a oareful study of several sandstones, 

oolleoted from various points in Missouri, espeoially 

those o~ the Houbidoux, St. Peter, and Carboniferous, 

it BeEmS that the Carboniferous sandstone resembles 

very olosely, both in appearanoe under the mioro

soope, and by soreen analysis, the St. Peter sand

stone. 

The grains of theBe two sandstanes seem to have 

about the same degree of rounding. 'Ithia laok of 

angularity is in marked contrast to that of Houbi

doux. Photomiorogr.phs (1) and (2) are the samples 

of Houbidoux, (3) is of st. Peter, and (4) is of 

Ca.rboniferous. It can readily be seen that in 

photomicrographs (1) and (2) the gr~ins are muoh 

more angular than either (3) or (4), but that" in (4) 

the grains are even less angular thr;n those in (3). 

Al though this differenoe of angtllar:f.ty is fairly 

well illustrated by the aooompanying photomicrographs 

it was even more ap~arent in mioroscopio examinations 

where suooessive portions of various snmples could 

be examined. 

In oolor the St. Peter and Carboniferous sand

stones resemble eaoh other very olosely. In the 
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majority of samples examined the color is almost 

Whi te in marked oontraat with samples of Houbidoux 

which in most oases is heavily iran stained. Some 

of the samples of Carboniferous oontained oonsider

able iron oxide. This might be aooounted for by 

the fact that some of the Oarboniferous sandstones 

were possibly derived from the disintegrated Roubi-

doux format ion. It might also be oRused by a a80-

ondary infiltration of iron oxide as a oementing 

material. The latter was al'paren t in the miero

soople examinations of some samples Whioh Showed a 

film of iron oxide adhering to praotically white 

grains. 

As stated in a preoeding paragraph the Oarbon

iferous sandstone 11es uncomformably on the Houbi

doux formation. This indioates that a portion if 

not all the Roubidoux formation was submerged at 

the time of the deposition of the Carboniferous 

sande. That the St. Peter sandstone, being at a 

higher stratigrapnio horizon, would be at a higher 

elevation, and therefore subjeot to erosion at the 

time of the deposition of the Uarboniferous sands, 

is not illogioal. 
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'I'he ma.rked uniformi ty in size of grains of st. 

Peter and Uarboniferous sandstones is shown by oom

pa.rative curves c ant ~1 :ined in this treatise. 'l'hia 

would lead us to believe that the distance from 

the point of weathering to the point of deposition 

of the Uarboniferous sands was not great. The ao

oompanying map Shows that the distanoe between the 

erosion soarp of the st. Peter sandstone and the ex

posure of Carboniferous sandstone is relat ively emaIl. 

The ourve of average soreen analysiS shows that 

the Carboniferous sandstone shows a slight exoess of 

large grains over that of' the st. Peter sandstone. 

This might easily be aooounted for by the fRct that 

ta. portion at least of the Carboniferous Sands have 

been derived from the Houbidoux formation. In' Bome 

of the e~ples examined under the mioroscope there 

apP'eared to be a oonoretionary growth or rather a 

tight oementing of SIlall particles whioh would ot 

oourse acoount for some larger partioles. 

A gradual reduotion of size in re-worked ma

terial is to be expeoted. A study of aooompanying 

ourves shows that this reduction in size though 

81 ight is very persieten t. 'l'he maximum differenoe 
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in size seems to be at about 65 mesh. It seems 

probable that sands sligJltly larger than this 

would be subject to greatest abrasion. Although 

the ma.ximum surfaoe exposure per unit Tolume is 

lees than in smaller partiole's, the oushioning 

effect of water film below this size will more 

than offset the extra surfaoe exposure. 

Phs foregoing oomparisons and examinations, 

al though in no way oo"no"lueive "proof of the faots, 

have led us to believe that the Carboniferous 

sandstone of the Ozark Region hEla been in a la.rge 

measure derived from the weatherlllg and redeposition 

of the st. Peter sandstone. 
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