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FULLER'S EARTH

IN

—_—

SOUTHEAST MISSOURIL

Willard Farrar

INTRODUCTION

[l buodiosudinimiing
BEEPECSEEBEREE

The geology of Southeastern Missouri has not been
studied in detail, and only the general features of the strus-
ture and stratigrarhy were kmown until recently. In June, 1832,
Franocois E.llattheal of the United S8tates Geological Survey was

" Matthes, F.E,, Cretaceous sediments in Crowleys Ridge,
Southeastern Missouri; Bull.Amer. Assoc.Petrol.Geol,,
volel7, Noe.8, August, 1933, pp.1003-1009,

engaged in geomorphologic studies in this general area, snd in

the course of field work collected specimens of a fossile

iferous olay on Crowleys Ridge, near the town of Ardeola,

Stoddard County. This material was studied by Dr.L.W,

Stephenson of the United States Geologiocal Survey, who ident-

ified certain fossils of Cretaceous age, As this was the

first time that sediments referable to the Cretaceous had
been found in Missouri, Dr.Stephemson took the first oppor-
tunity that presented itself to examine the outorope

In March, 1933, Dr.Stephenson, H,S.MoQueen, and

the writer collected Cretaceous fossils from two loocalities



on Crowleys Ridge in Stoddard County, and MeQueen took sev=
eral samples of a gray-green clay which Dr.Stephenson idemt-
ified as the Porters Creek clay of EoceneJMidway age,

The samples were given to Dr.Vietor T,Allen of St.Louls Uni-
versity, who renorted that a miorosoooiq examination showed the
principal mineral present was montmorillonite,

(Mgs Ca)Os Al503.58105.(5-8) H0 As this is the essen-
tial mineral constituent of all known fuller's earth, the
possibility of developing a new mineral resource was pre-
sentede This paper covers the results of this investigation
to which the writer was assigned by Dr.H.,A.Buehler, State

Geologist of Missouri,
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ABSTRACT.

Recent work,(1933-34) in southeastern Missouri by
the Missouri Geologioal Survey has shown that deposits of
bleaching oclay ooccur in the Porters Creek formation of Tert-
jary age. Various localities in Scott and Stoddard counte
ies are described, in which favorable conditions for devel=-
opment exist. The method of testing the olay for bleach-

ing power is treated briefly. Suggestions are offered in
regard to prospecting, mining end milling.

A bibliography of two hundred and one references is given.
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Southeastern Missouri counties wholly or partially
underlain by coastal plain deposits outlined thus.

Counties in which deposits of fuller's earth occur.




Loocation, - The extreme southeastern portion of
Missouri, generally ocalled the Southeast Lowlends, oompris5ng
Butler, Dunklin, Mississippi, New Madrid, Pemiscot, Scott and
Stoddard oounties, is wholly or partly underlain by sediments
which are a part of the Gulf Coastal Embayment, Its loocation
is shown in Fig.l. In the last two counties named, the north-
ernmmost of the group, are deposits of clay, sand and gravel of
eoonomio importance,. In this paper only fulle:'s earth will
be disoussed, and the stratigraphy and ecomomis geology of
the entire region will be taken up in a later paper.

!EHE&L - Various maps of the area under considere-
" ation have been publisheds The Corps of Engineers, U,S,Army,
in cooperation with the United States Geologisal Survey, and
the Missouri Geological Survey, have recently (1931-1932)
made acocurate topographic maps of the entire region on the
1:62,500 scale. On the lowland portion the eomtour interval
is five feet, and on the adjacent upland the contour interval
is twenty feet for eight quadrangles in the northern portion
of the area and twenty-five feet for the remainder, These
quadreangles are shown in Plate I. In addition to the topo-
graphic maps, soil survey maps of Dunklin, Mississippl, Pem-
iscot and Stoddard counties have been prepared by the U,S.
Department of Agrioculture, Bureau of Soils, The Missouri
Geological Survey has published a State Geologic Mao, a

State Base Map, and a State Drainage Mep.
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GENERAL GEOLOGY,

Meny of the details of the geology of Southeast
Missouri and much of the published data pertaining to the
stratigraphy has been revised during the investigation of
fuller's earth npossibilities, Previous field work has been
of a reconnaissance character, and many important points,
obtained in more detailed mapping, have been missed,
It is now definitely established that sediments of Creta-
ceous sge, heretofore not recognigzed, outoroo in Missouri,

The oscurrence has been desoribed by Matthes,?

2,
Matthes, F.E.’ opooit.

The preparation of the stratigraphic sestion of the Creta-
ceous and Tertiary and the nomenelature thereof has been
based on faunal reports furnished by the Coastal Plain
Section of the United States Geologioal Survey3 from

3e
Stephenson, L.W., personal communications.

------ L L T R P L L P R T L T R Y L T T

colleotions made in the field,

The following seoction, compiled from outorop date,
is given to show the gemeral oharacteristios of the sediments
in Scott and Stoddard ocounties: |

GENERALIZED SRCTION IN SCOTT AND STODDARD COUNTIES,

Quaternary system:

Reocexnt:

Gravel, olay, silt, sand and loam in the flood
. plains of the present streams,

Pleistogene:
Loess,
Gravel, chiefly brownm, blé? pebbles locally,
reddish sand at base.
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Previous work.-

Tertiary system:
Eoocenes
*Wilocox group:

Sand, red, white and orange; olay, gray,brown,
and white, with a little orehid,

Midway group:

Porters Creek olays
Clay, dark gray to black when wet, light
gray to pale yellowish green when dry, hard,
non-plestic, with sonohoidal fracture, Mups-
covite, angular quartz sand, and glauconite
oocur as impurities along the bedding planes.
The fuller's earth horigon of the area.

Clayton formation:
Clay, sandy, green on fresh surface, due to
presence of a large amount of glauconite,
weathers reddish brown and indurates at the
surface., Some Midway fossils and a £ew reoe
worked Cretaceous forms are present.

Matthes,F,E., op.cit,

------------------------ D O e e G e T om0 S W U SR AD WP @ GVED @5 & 0N 0

Cretaceous system:
Gulf seriess
*sRipley formations

Sand, white to yellow, generally rather fine
grained, very micaceous, looally cemented by
limonite, and frequently becoming quartsitic
upon weathering; clay, brownish and green%gh
yellow, gray and brown, with interbedded %and;
thin beds of lignite and some lignitiferous
sand,

Fossil leaves obtained during the field work indicate the
presence of sediments of Wiloox age, It is reoognized
that more detailed work may show the presense of later
Eocene or younger sediments of Tertiary ags.

The upper portion of the Ripley has been referred to
the Owl Creek tongue and the beds in the lower portiom
of the hill at Ardeola to the MoNairy sand member, by
S8tevhenson,

In the Nineties the olay resources

of Missouri were studied by H.A.Wheeler, who mentions some

shale beds in Scott County as being of Tertiary age.5
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5.

Wheeler, H.A., Clay deposits of Missouri: Mo.Geol. «Survey,
lst series, wvol.1ll.

Some of the localities desoribed by him are now kmown to be
outorops of the Porters Creek clay. The Idalia shale of Mar-

buf;6 seems to correspond in part to the Porters Creek, but the

6. Marbut, C.F., The evolution of the northern portion of
the lowlands of southeastern Missouri: Univ.of Mo.Studies,
Vol.l, NOQS. July, 1902, pp.21-23.

locations given by him do not in all cases agree with present
known outorops of the clay, He states that the lower sixty
or eighty feet of the bluffs at Ardeola are made up of the
shale, The lower one hundred and ten feet of this section

has been shown by Matthos to be of Ripley (Cretaceous) age,

htth" ,F' E. pop. Oito

and the upper forty-seven feet of the hill is composed of the .
Porters Creek (Focens) clay., Marbut mentions the outorop at
Idalia, and it is thought that the dark-colored to black olay
outoropping along the east line of the SE.1/4 NE.1/4 sec.28,
Te26 NesRell E.(Bloomfield Quadrangle) is the clay to which

he referred. If so, this is probably the Porters Creek,
although this correlation is based onlycon.the lithologie
characteristios of the olay, since due to structural oond=-
jtions, this outorop cannot be traced into kmown Porters
Creek. Other parts of Marbut's description indiocate that



he confused clays of the Midway and Wilcox groups, lumping them
all under the term "Idalia shale™s It has previously been
suggested that the gray clay at Idalia is Porters Creek.S

Lamar, J.E., and Sutton, A.H., Cretaceous and Tertiary
sediments of Tllinois, Kentueky and Missouri: Bull,
Amer.Assoo.Petrol.Geols, vol.14, Noe7, p.853,July,1930,

0 G0y W GD S R D G WD D D B G m S Sm T BN O W e D D G D G R T AP ED D T as e e T S P P RGP G P AR PGP P 4D a w W = m -as

Lithologlic character.- The Porters Creek olay

is a very persistant horizon stratigrephically, and the lithe
ologic character of the formation does not vary greatly,
although mineralogiocally as shown by optical date the upper-

most portion in certain areas has different characteristios,”

---------- D D e 0D D D CD wn ED E  G D  E D D  GD D Be D O R P W .

o Allen, Victor T., personal communiocation,
To date, however, no satisfactory criterie have been developed,
for differentiating the various beds of the Porters Creek on
the outerop. The olay is quite lean and plasticity is devel=-
oped only where thoroughly saturated. Generally the only
effect of water is to darken the clay and make it very slip-
pery. This tendensy to become "slick" has caused the inhab-
itants of the lowlands to refer to it as "soapstone".

In general the olay is black or very dark gray when
thoroughly saturated, and changes to lighter shades‘ of gray
to gray-green on losing this mechanically held water.

Usually it is more massively bedded in the basal portionm,

10



11

and this feature is shown in the exposures in Stoddard County,
but is not apvarent in Scott Countye In meny cases there
appears to be a large amount of ineluded sand, but examination
shows the sand to be concentrated along perting planes,together
with a oconsiderable amount of muscovite, A ocondition such
as this frequently produces a slightly banded appearance on
the outorop, with the darker material next to the sand layer.
A very prominent feature of the PRgters Creek is its nodular
struoture, and weethered slopes are generally covered with
conchoidal or "hickory mut hull" shaped fragments. Joint-
ing, whioh is vertical or nearly so, 1s & noticeable feature
looelly, and most of these joints are filled or stained with
iron oxides Large nodules of cherty iron oarbonate oeour

at various horizons, some of them forming definite beds, and
in addition, bands of bbownish yellow clay are sometimes

observed,
Thickness.- At a point about one-half mile north

of Zeta the clay is over sixty feet thiock, but this does not
represent the total thickness as the base of the clay is not
exposed. This seotion however represents the grestest thick-
ness known at present, The amount of clay exposed above the
level of the lowlands in Stoddard County deoreases from this
point to the south, and in the un-named brook at the road
bridge spproximetely at the center of the morth line of the
WE.1/4 800,14, Te26 Ne, Rell Es, there is about ten fest

exposed, most of the formation being below lowland level,
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The log of the Bloomfield oity well (located in the NE.1/4
SE-1/4 & NE.1/4 sece23, T.26 N., R.10 ., elovetion 458
feet above sea level, Bloomfield Quadrangle) shows blue
shale between the depths of forty and one hundred and
seventy feet, and this is tentetively referred to the Pore
ters Creek, This probably includes the Clayton formation
and the Owl Creek tongue of the Ripley which total about
sixty-five feet in the Ardeola section; and if this is
deduoted from the total thickness given in the log, the
Porters Creek is probably about sixty-five feet thiock,
This figure agrees much more nearly with the known thiok-
nesses in both Stoddard end Scott counties.

In Soott Oounty, on the farm of Mrs.May Fullen-
wider southeast of Oran, the oclay is twenty-four feet
thick, being exposed in a gully to the northeast of the
house in the SWel/4 NE.1/4 860420, Te28 N.,Rel3 E.,
(Morley Quadrangle}. Here it is underlain by the Clayton
formation and overlain by beds provisionally referred to
the Wiloox groupe South of this exposure, and approx-
imately at the center of the east line of sece 29, Ts28 N,
R.13 E., & ocombination of outerop date and borings indicates
a thickness of forty feet., On Jeckson Hill, west of Gom-
merce, there is thirty feet exposed along the road, under-
lain by the Clayton and overlain by gravel. This is
in the W.1/2 NE.1/4 SE.1/4 800.26, T¢29 Ne,R.14 E. (Thebes
Quadrangle), end is probably the thiokest section in the



immediate viecinity, as the cley thins both east and west from
this pointe  On the old Joe Ellis farm in the NW.1/4 SW.1/4
860425, Te29 Ne, Re14 E,, borings show a thickness of twenty-

five fest,

Areal distribution.- The lknown distribution of

the Porters Creek is shown in a general way on the map,Plate
II. Underneath the bridge on Cane Creek about the center
of the east line of the NE.1/4, NE.1/4 sec.l, T ,2¢ N., R 9 R,
(Puxico Quadrangle) there is a small outorop which has been
referred to the Porters Creek solely on lithologie grounds.
Detailed fieid work in Te25 No,R¢10 Es, and Te24 Ne, R.O B,,
would undoubtedly discover additional exposures. Two areas
are shown and desoribed as masked by loess, and in this area
the clay is very poorly exposede Small outorops mey be
seen as followss on the road orossing the northern part

of 800621, Te26 N.s; Rel0 E,, just east of the house on the
460 contour (Bloomfield Quadrangle); on the hillside both
ee.st and west of the oemetery in the center of the sW.1/4
5€0.21, T.26 Ne, R.10 E.3 in the gully heads in the SE.1/4
of the same sectionsy and in the stream bed about the cemter
of the east line of sec. 15, T.26 N., R,10 E, South of
this last mentioned point, the olay has not been found,
although more detailed field work in this area may show its
prosenoe; It is believed, from the general field relations
that borings in the area between sec.15, T. 26 N., R.10 E.
and sec.l, T.24 Ne, Re 9 E,, will find the Porters Creek

13
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beneath the loess without the Wilsox intervening,

Desoriptions of outerops,- In Stoddard County

the best exposures are on the east side of Crowleys Ridge
from sec.14, T+26 Ne, Rell E., northward to sec.10, T.27 N,
R.1ll E., or approximately from Guam to Ardeola, via Avert
and Zeta. Between these two villages, the Porters (reek
olay shows in all the valleys, forming the valley floor at
Guam and rising about one hundred and ten feet above the
level of the lowlands at Ardeocls. The outerops are divid-
ed into two units by the water gap of the Casgtor River,

SECTION EXPOSED ON WILSON CREEK
(in the SE.1/4 SE.1/4 ¥W/1/4 seo.1b,7.26 N. R.11 E.
Plate II, Locality 1 )

Thickness
Tertiary systems Feet 1Inches
Wilcox groups
Sand, white, coarse, angular very
loose ~ gprroximate thickness.... 80
Midway groups
Porters Creek olays
Clay, dark gray to black with a
yellow trasery of iron oxide. The
oclay fractures into relatively
smell lumps in comparison with the
Olay at creek levelooooo'oooonconc 25
Iron concretions, siderite in part,
quite cherty, the surface oxidi-
zed to limonite in most ocases.The
maximum size of these bodies is
four by eight feet,and the clay
that is associated with this
zone is very sandyeeeccecccsesceces 1 6
Clay, slate gray,without iron
oxide tracery,fracturing into
large nodules which are stained
with iron Oxideoo-oooooo'co.l.o-o- b
Creek level

14



This is an interesting exposure and merits further
study. The clay above the zone of conoretions is somewhat
different from the lower olay in its general appearance,
Mioroscopic examination has shown that the chief constituent
mineral hes higher indices of refraotion than the typiecal
montmorillionite, and it has been suggested that the clay
mineral present is boidellite.lo laboratory tests have

OF D v 0 @ OO e S O S P G G4 N0 CR G ST G T R ED D 6D G 06 OR RS W Y W G R e A v R Ge M D e e WS N G P A a8 9

shown it to be a poor bleaching agent in comparison with the
material below the gone of the conoretions, From the stand-
point of utiligation, the exposure desoribed above is worth-
less as only five feet of the exposed olay has good bleashing
qualities and the amount of overbusden is large.

On Beesh Grove Branch in seoctions 10 and 11, 7,26 W.,
R.11 E,, there are a number of exposures of the Porters Creek.
Outorops can be seen as far upstresm as the NE.1/4 NW.1/4,SW
1/4, ses.10, but the best exposure is in the NW.1/4 SE.1/4
NE.1/4 of section 10 on the south (right) bank of the streem,
Here twenty-five feet of the Porters Creek is exposed above
stream level, overlain by 7 - 10 feet of loess, The total
thiokness of the formation at this point was not determined,
and the location is poor for mining vpurposes, as there is a
haul of about ome and three-querter miles to the railroad at
Avert, and three-eighths of a mile of this is over a very

bed road which would need a large amount of maintenance.

16



On Poplar Branch in seotions 3 and 9, T.26 Nos Rell
B., the Porters Creek is well developed, outorops extending
to the ocenter of the west line of the NW.1/4 sece 9, where
there is a zone of brilliant yellow clay overlying the dark
gray bed whioh outorops at stream levels The yellow oolor
is oaused by the large amount of iron whioh has been precip-
itated by downward moving ground water, the iron bearing
sands of the Wiloox group being the original source. It
is believed that this yellow zone, whioch beoomes quite plas-
tic under conditions of thorough saturation, is the same
horison whioh was mined for ochre in Soott Coumty (NE.1{4
800,29, Te28 N., R.13 E,, Morley Quadrangle) during the
last decade of the nineteenth century,

SECTION OF PORTERS CREEK CLAY NEAR AVERT,

(This seotion is exposed on Poplar Braneh in the NWW.1/4
NW.1/4 SE.1/4 800e3, Te26 Ne, RJll E,,on the south
(right) bank of the stream.)

Plate II. Looality 20
Thickness
Feet Inches
Residual 80ilececcecescovcococccscscccces 2
Clay, yellow green, nodular, nodules
surrounded by clay of the same color
which is considerably more plastiGesceese 4
Clay, dark green to gray-green when demp,
drying to a light gray, very nodularee..s 21
Iron conoretions, siderite in part, quite
sherty, the surface oxidized to limonite
in most 088@Bescecvcccscossosscccoscccrsee 1 6
Clay, dark green to black, nodulareeceees 2 8
Creek level
The olay is exposed in the bank for a distance of

one hundred and fifty feet, and the maximum height of the

16



GO CGOCOOOHLGLGGCEEGCEEGL%, %% ; 5l % ; ’ GGtpmd
GOHLGY, B R e R R R R R R R R R R PRI P s

X

= {‘,/,‘4‘4‘4;(,4.(;4,4‘,4‘,4,@,“.‘4\4\4,,;4,4 ,(,%%.‘I'I'("J\M,'.d,l (‘,{)4,4‘.(‘,('1,4;&4',‘,4 ,,%wl‘,f,l,f,# O WL)

o

PORTERS CREEK CLAY ON POPLAR BRANCH NEAR AVERT

NW.1/4 ¥W.1/4 SR.1/4 sec.3,T.26 N.,R.1l E,
Plate II, Loocality 2
Photograph by H,S.MoQueen,

Plate III A.



Plate III,B.
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outorop is twenty-eight feet. Plate III, A and B, shows the

character of the exposure, and the size and type of vegeta=-

tions It is apvroximately three-eighths of a mile to Avert,and

two thirds of this distance is a good gravel road.

Between Poplar Branch and the Castor River, there
are & number of outorops of the Porters Creek, but none of
them are well located with resveot to present transportation
facilities, Near the river, alluvial deposits mask the
older formetions. North of the river the clay is found
in the lower portion of the ridge, and along the road on
the north line of seo. 28, T.27 N., R.1l E., the following
section is exposeds

SECTION ON EAST FACE OF CROWLEYS RIDGE

(about ome half mile north of Zeta,Stoddard County)
Plate II, Looality 3.

Thickness
Feet Inches
Quaternary systems
Pleistocene:
Loess, yollow brown clayececsccscessse 16
Pliocenes (?7)
s«Gravel, white, red, brown and black
pebbles, poorly sorted and with con-
Biderable aandﬁ.'.l..'....O."O.QQ..D 3-5
Tertiary systems
Midway group:
Porters Creek clays
Clay, light green, rather plastic.. 1 6
Clay, medium light green, hard,with
characteristic conchoidal fracture.. 3 6
Clay, medium gray green, sand and
mioa along parting planes, one-half
inch streak of iron oxide at top of
thiﬂ bed.."...O....O'O.'..'O.l...'. 8
Clay, dark gray-green, sand, mica
and iron oxide along parting planes. €

17



Thickness

Feet Inches

Clay, light to medium gray-green,
large amount of sand and consider-
able muscovite along parting planes.
The sand is generally white and fine
grained, subordinate amounts are
stained with iron. On weathering
oclay is a light gray to oreamssscsss 6
Covered intervalecsceeccesssccccssses 25
Lowland level
% A fault,with five feet of displacement, downthrown to
the west, strikes due north in the banks on both sides of the
road.

Eight soil augur holes were drilled in the field
south of the road in an effort to determine the total thieck-
ness of the Porters Creek at this pointe The clay is at
least sixty feet thiok, and the base of the formation was not
reached, the hole bottoming at an elevation of 326 feet above
gsea level, The top of the Porters Creek in the ridge to the
west is at an elevation of 388 feet.

This exposure is within one-quarter of a mile of
the St.Louls-Southwestern tracksy a good gravel road,with
favorable grades,connects this locality with the railroad,
Zeta, which is the junetion of the main line of the Ste.Louis-
Southwestern Railroad with a bremoh line of the St.Louis-Sen
Franeisco Reilroad, is three-quarters of a mile distant, over
a good road.

Between the outcrop described above and Ardeola,

about three miles to the northeast, the Porters Creek

18



gradually rises in the hills until at Ardeols its base is about
one hundred end ten feet above the level of the lowlands, or
at an elevation of 430 feet above sea level., Outorops ocour
in many gullies on the east faoce of the ridge, and in no ocase
are these exposures more than one-half mile from the St.Louis~
Southwestern Railroade The country however is heavily wooded
and there are no roeds in this area, In the ridge northwest
of the village of Ardeola the Porters Creek olay is well expo-
sed, and the seotion given below was originally mentioned by

11
Matthes, but was not measured in detail by him.

SECTION ON SOUTHEAST FACE OF CROWLEYS RIDGE AT ARDEOLA

(Exposed along road from Ardeola store to Ardeola school
in the south half of the NW.1/4 NW.1/4 sec.10, T.27 N.,
Rell E., Advance Quadrangle.)

Plate II, Looality 4,

Thickness
Feet Inches
Quaternary system:
Pleistocene:
LOGBS, yellow-brown Ola‘yoooooo-oooooo 5
Pliocene (?)
Gravel,ohiefly brown pebbles, poorly
80rt0decececcscsscoosssoccosscscsnone
Tertiary system:
Eocene s
Midway group:
Porters Creek clay(exposed thickness
47 feet)s
Clay, light gray-green, consider-
able sand looally along parting
planes, some limonite staining.. 14
Clay, dark gray-green on fresh
surface, weathers into chips
and thin flakes of a light gray
osolor,containing thin beds (6
inches to 1 foot) of clay which

19



Thiockness
Feet Inches

has e high iron content. These beds
are a prominent feeture of the
fresh surface, but become obsoured
by weatheringo-...n......u...... 33
Clayton formation (total thickness 4
feet,6 inches):
Clay, green, very glauconitie,
glauconite present as thin flakes
of a very dark green. Weathers to
a reddish brown ironstone flecked
with greenssescsssssccecsssccecsene 2
Clay, green, highly glauconitie,
glauconite in pellet form;sand,
clear, very angular. The lower
portion of this bed is fossilifer-
ous....l'....'..‘0‘.........0..00. 2
Ironstone, reddish brown, sandy,
ocontaining many poorly preserved
fossils which include both Creta-~
ceous and Tertiary forms; the Cre-
taceous derived from the under-
lying Owl Creek tongue of the
Ripl‘y fomtionoooooooocooaoooo-o [
Cretaceous system:
Gulf series:
Ripley formation(total exposure 72 feet)s
Owl Creek tongue(total thickness 61 feet
8 inches)s
Clay, yellow-brown, very sanq%fossil-
1ferouBscececscescscccssceosscecssssnce 6
Cley, dominately gray-green, weather-
ing to light gray and frequently mark-
ed by pale yellow blotohes, quite sandy,
sparingly fossilferouSececessescsceces 6
Clay, warm to drab brown, considerable
mica along partings, sand lenses loca-
1‘1}' Induretedecsccsccecssocscssnsescses 11
and, white to bright orange, angular
grainge, The entire bed is lignitie,
and much of it is oross bedded. The
basal portion of this member is well
indurated, meking a ledge in the rosad,
The cementing material is iron oxide.. 11
Clay, gray, weathers to thin flakes of
a light gray shades; thin seams of iron
oxide throughout the entire thickness
of the bed;some white sand along the
pax‘ting planes..u.-.-......n....... 10



Thicknes
Feet Inche

$and, vivid orange, cemented with
iron oxide; mekes ledge in ditchee.. 9
Clay, drab brown, iron oxide particles
throughout, becomes sandy in uprer por-
tion of bedoo-.'.o-o-oooaooo-'uoacooooo. 2 7
Clay, black or nearly so, nodular on
fresh surface, weathers light gray with
parting Dlanes prominentoovonoooo.-oooo 2 6
Clay, brown, flour-fine in texture, few
small flakes of mu800Vitesecesesesceses 1 0
Clay, dark gray to black, heckly-weath-
ering, iron oxide along jointseesceeess 1 6
Clay, brown with slight drab gray oest,
finely divided,considerable amount of
musoovite................u.....u..... 1 (]
Clay, gray, banded on weathered surface,
fine sand and limonite along parting
pl&n98.ooo-ooooooooocoonoooooooocooooo.
Clay, gray, weathers white, few hard
seams of iron 0x1detocoaooooooocoooooo.
Clay, drab gray, flour-fine in texture,
mica flakes along parting planesssscecee
Lignite, some ironstone pipesSseescscess
MoNairy sand member(exposed thickness 10 feet
3 inohes):
Seand, white, fine angular grains,some
clay lenses, upper portion of bed shows
grea‘her indurationecececccceccccccccsccs
Sand, white, angular grains, sugary
texture.Q0.0.l...'.....00‘0..'...0'000.
Sand, lignitie, highly iron stained,
indurated 1oo&lly.sceoosssesscssscsccse
Send, white,fine angular grains,small
amount of lignite and iron oxide.......
Sand, white, fine angular grains,highly
lignitie, some iron oxide, exvosed
thicknesSeeceescosccssscoscccsssscsonase 2 6
Lowland level,
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This seotion was formerly oonsidered to be of Wilsox age.l
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Wilson, M.E,, The oil and gas resources of Missouri;
Mo,Bur.Geol.and Mines, vol.XVI,2nd ser,1922, p.264.
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Plate IV A.

GENERAL VIEW OF HILLSIDE AT ARDEOLA

NW.1/4 NW.1/4 sec.10,T.27 N.,Rell E.
Plate II, Looality 4
Cretaceous-Eocene contaot marked by
pick.
Photograph by L.W.Stephenson.
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DETAIL OF CRETACEOUS~-EOCENE CONTACT

NW.1/4 NW.1/4 se0.10, T.27 N.,R.11 B
Plate II, Locality 4
Clayton formation shown between piocks.
Photograph by H, S.MoQueen.
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LIGNITE BED BETWEEN OWL CREEK TONGUE AND MCNAIRY SAND MEMBER
OF THE RIPLEY FORMATION
MW.1/4 ¥W.1/4 sec.10,T.27 Ni,R.11 E.
Plate II, Looality 4
Lignite marked by pick
Photograph by H.S.MoQueen.



The upper portion of the Porters Creek in this sec-
tion has little value as a bleaching clay., The lower thirty-

three feet of the clay has bleaching powers which are compar-

+hose ofFthe c‘ug '
able tohother loocalities in Southeast Missouri. None of the

beds below the top of the Clayton formation have any bleach-
ing power, but clays referable to the Owl Creek tongue have
been used for pottery end stoneware in both Scott and Stodd~
ard gounties,

One exposure in the main body of the ridge merits
desoription, This is the outorop along the road in the SW.
1/4 SE.1/4 sec.17, T+27 Ne,R.11 E., about one and one-quarter
miles airline distance from the St.Louis-Southwestern traocks,
and about thrﬁe miles by road from Zeta,

SECTION EXPOSED ALONG GRAVEL HILL SCHOOL ROAD

(SW.1/4 SE.1/4 sec.17, T.27 W.,R.11 E,,Bloom-
field Quadrangle)
Plate II, Looality 5.

Thickness
Feet Inches
Quaternary system:
Pleistocens:
Loess, small amount of gravel at
base.'O.'.0.0l'......'......'...b 16 6
Tertiary system: ‘
Eocenet
Midway groups
Porters Creek olay(thickness, 39
feet,4 inches)
8lay,yellow-green on fresh face,
streaked with darker green,
some send and mica along part-
ing planes. The characteristic
nodular fracture of the Porters
Creek is dominated by a tendenoy
to bresk into rectangular blooks,
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Thiokness
Feet Inches

Joint planes filled with
iron OXideoooo-oo-ococoocooo 18 8
Clay,reddish=brown, very high
iron content,sandy., This bed
shows 28 inohes of displace-
ment, and is downthrown to the
southeast;see Plate BAesesssee 1 0
Cley, dark green ground mass,
streaks of lighter material,
together with some yellow-brown
iron oxide, the fresh surface
presenting a markedly striped
appearance, Upon considerable
weathering this bed forms thin
flakes of light gray olay.
Parting planes are filled with
sand,iron oxide and mioca, and
the joints oontain abundant
iron oxideseessssvesccsccsscse 10 6
Clay, dark green on fresh
surface, yellow streaks,
weathered surface yellow-
DrOWNeessosoesccsooscssscsesee 1 6
Clay,dark green on fresh
surfaoce,streaked with yellow
clay along parting planes.Fine
white sand and a small amount.
of mioa along parting planes.
Joints in bed filled with iron
oxide, oclay more sandy toward
th‘ top..l00....."00.'..0..00. 7 4
Clay, dark green,weathering to
light grey-green, very nodular,
the nodules having a maximum
thickness of 4 inohes and e
lene;bh of 8 incheSesccessnesee 1 0
Clay, dark green,weathering to
light gray-green, thin flat
flakes, very hard when dry,but
slightly plastic when weteesee 1 6

Clayton formation(thickness 4 feet,3

inches)s
Clay, brown, large amount of
irregularly distributed glau-
oomtaatlotoocooo'o00.000.!000 1 5
c:.&y, blaokeecescosessscsossas O 1
Clay,yellow,oonsiderable glau=
CONitOsecccassscscesscscsocaces O 8
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Thiokness
Feet Inches

Clay, blackooocnuoconuoo.oooo 0 1

Cley,green, very glauconitic,

resting with irregular contaot

on underlying clayeeeeceessss 0 4

Clay, yellow, ltmonitice..... 0 1

Clay, yellow-brown, glauoon=

itic, very sandy, highly fos-

SiliferOuScooco.-occoonoooa.o 1 6

Cretaceous system:
Gulf Beries;:
Ripley formation: (exposed,2? feet):
Owl Creek tongue:
Clay, yellowish brown, very
sandy, very fossiliferous,... 2 0
Creek level.

This section is not nearly as advantageously situated as those
on the east slope of Crowleys Ridge because of the relatively
long haul to the railroad, one mile of whioh is up a fairly
steep hill, which, &t the time the seotion was examined, would
have required considerable work to make it fit for travel in

bad weather,

In Scott County, in the o uthern portion of the Ben-
ton Hills, there is a considerable area which is underlain by
the Porters Creek clay, although it is nowhere as thick as it
is in Stoddard County. 1In the SW.1/4, NE.1/4, sec.20, T.28 K.,
R.13 E., on State Highway No«556 southeast of Oran, there is
twenty~-four feet of the Porters Creek exposed, the base of
the formation being aprroximately fifty feet above @he level

of the highway. Its relations are shown in the followling

seotions
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SMALL FAULT IN PORTERS CREEK CLAY
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Plate 5,B.
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CRETACEOUS-EOCENE CONTACT

SW.1/4 SE.1/4 860.17,T.27 N.,R.1l Ee
Plate II, Looality &
Base of shovel to uppermost pick is in the Clayton formation.
Photograph by H,S.MeQueen.



SECTION ON THE FARM OF MRS,MAY FULLENWIDER,

(Exposed in gully northeast of farmhouse in the NW.1/4,
SW.1/4 NE.1/4, sec.20, T.28 Ne, Rel3 E.,Morley Quad-
rangle, Scott County)

Plate II, Looality 6.

Thiockness

Feet Inches
Quaternary system:

Pleistocene:
Loess:
Yellow-brown olay, making verti-
oal face in gully head,estimated
thich165800o-ocoo.oo-ooo-oococol 36
Tertiary system:
Eocenet
Wileox group (?) (thickness, 3 feet
6 inches)s
Clay, gray-white with yellow
B‘baining..........-.......uo-.
cowred intervanliool000|oococoo
Clay, grayish brown, sandy,few
small leaf prints.......u..... 1 0
Midway groups
Porters Creek clay:
Clay, dark gray to nearly black,
some gray-green very nodular cley,
haokly fracture throughout, thin
seem of iron oxide at top of bed,
some penetration of glauconite
at baBBescssssscvscssssvessccocose 24 0
Clayton formation(thiokness 2 feet,8
inches):
Clay, dark green,thin-bedded,with
flaky glauconite,sandy partings.. 1 8
Clay, dark green, considerable
pyri'be.ou-.n..........-..u.... (0] 8
Iron oxide and pyriteecsceceeeecees O 4
Cretaceous systems
Gulf series:
Ripley formationm:
Owl Creek tongues
Clay, gray with yellow staining,
very sandy, some disseminated
glauoonite.........u....-....... 4 10
Clay, dove colored, well-bedded,
members about one-half inch in
thickness with white, angular-
grained, miocaceous sand, somewhat
iron stained along the partings.. 3 10

et
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Thiokness
Feet Inches

Covered in‘berval........u...... 14 0
Send, white, fine angular grains,
miocaceous, with partings of dove-

0010red clay....'........l‘....l 1 0
Covered 1nt9rva.loocnoooooocotnoo 3 10
Sand, white, fine grained, mioce-

ceous, some yellow and brown stein-

ing, a little gray plastic olay in

SmAll 16eNn868scsccsesstesscssssesse 0 7
Interbedded sand and clay litho-
logiocally similar to the overlying
bed, but approximately equal amounts
of sand and olay are presentecceccss
Clay, light grey with slight brown
shade; white,interbedded sandeceees
Interbedded clay and sand,stained
With iron.oolcoocooo.oo.oool.o'oooo
Interbedded olay and sand, elay is
orchid to red, sand is vermillion.. 1
Sand, white, angular medium sized
BreiNnBeesesscocsescscsesccsssecnsse 0 8
Sand, yellow,brown and white,angu-

lar medium siged grain80¢co-ocooooo 1 0
#Covered interval, espproximetelye... 20
Level of o0ld road in front of house.

o o O
CoEE - T %

s*Limonite ocours persistently as float at this horizon.

It would be very diffioult to develop the Porters
Creek clay at this point as the base of the clay is high above
the road and the overburden is quite thiok, although the Porters
Creek in this seotion shows good bleaching power. The section
is inoluded to show the general relations and thicknesses of
the sediments.

In the SW.1/4, WW,1/4, sec.28, T.28 N.,R.13 E.(Plate
1I,Locality 7) the clay shows a considerable inorease in thick-
ness, reaching a maximum of forty feets This is a much morse

sttrective location, as far as mining problems ere concerned,
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a8 the base of the Porters Creek is about thirteen feet below
road level at this poimte The clay is overlain by gravel and
the upper portion is highly impregnated with iton, and was mined
a8 ochre about 1890, Much of the clay oould be mined without
a large amount of stripoing, but as the working face moved
eastward into the hill, the loess and gravel would greatly
inoreese in thickness,

The southern tip of the Benton Hills is underlain
by the Porters Creek, but exposures are rare due to masking
by talus from the overlying sediments, An outorop may be
seen along U.S,Highway Noe61 about two miles southwest of
Benton at approximately the center of seo. 23, T,28 Ne, Rel3 E.,
(Plate II, Loocality 8) where the Porters Creek is about twenty-
five feet thiok, the base being about twelve feet below the
level of the oonorete highway. The clay is underlain by the
Clayton formation and overlain by loess, the latter being
from two to ten feet thicke This outorop is very well looca-
ted with respeet to the transportation lines, but the thick-
ness is not as favorable as that of the exposure previously
desoribed in the southwestern point of the hills.

Near Commerce, at Jaokson Hill,in the NE.1/4 SE.
1/4 seo. 26, T+29 N., R.14.E. (Plate II, Loocality 9) thirty
feet of the Porters (Creeck shows on the hillside, being under-
lain by the Clayton and overlain by gravel., In general, the
overburden in this aree is quite thick, end while some of the

gravel is of saleable quality, there is a large admixture of



reddish sand, together with a small amount of olay of various
colors. This outorop is the thickest in the immediate vioi-
nity, as the clay thins both east and west from this point,
A combination of data from borinzs and outerops showsa
thickness of about twenty-five feet in the NW.1/4 SW.1/4
s8ec. 25, T.29 N., R.14 E, Bast of this area the olay thins,
and is oompletely absent at s point about one half mile west
of Commeroce, The Porters Creek in this vieinity is well
located with respeot to the present transportation facili-
ties, a good gravel road connecting with Commerce. Cheap
freight rates are available by the use of the Mississippi
River,

PROSPECTING

Possibilities exist for the immediate develop-
ment of one or more deposits of fuller's earth in the
Porters Creek olay of southeastern Missouri. However,
prospestive operators should investigate the above desoribed
areéa in e muoh more thorough manner than was possible in
this investigation. A large auger, or possibly a small
core drill eapable of furnishing three insh cores to a depth
of about seventy-five to one hundred feet would be a very
valuable aid in prospecting. Drilling options should be
obtained and the various areas desoribed thoroughly sampled.
It would probebly be advisable to drill the holes on 600
foot squares and follow this with additional drilling on

closer spacing if the first holes show up favorably.
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If this procedure is followed it should be possible to asou-
rately outline any marked variations in the bleaching value
of the devosit either horizontally or vertically, If the
laboratory tests prove thet the clay is satisfaotory for
bleaching mineral oils it would be advisable to take repre~
sentative samples: of" such sigze that they could be tested
under commercial oonditions. Too much emphasis cannot be
placed on the necessity of thoroughly testing the earth to
determine its wvalue.

TESTING.

Sampling.- Samples taken for testing purposes
wére of two types, outerop and auger. Auger samples
should be used if possible as they are more representative
of the depost. Thev ordinary type of olay auger did not
prove satisfactory in this work as the amount of the sample
obtained was not large and it was diffioult to pull the
auger., A 4 inch post hole auger, Iwan's pattern, proved
to be quite satisfactory as a large sample wes obtained
by this mean;, although the drilling speed averagedonly
four feet an hour, About 2 - 3 pounds of sample was
retained for each foot of hole, and a portion of this was
prepared for testing in the laboratory.

Laboratory procedure,-~ An untreated neutral

0il of 300 Saybolt Universal Viscosity was used in making
the testse To prepare this oil for bleaching with the

olay under test, it was necessery to treat the oil with
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aoid in the propvortion of 30 pounds of 93% sulfurie acid to
48 gallons of oil. After the oil was heated to & temper-
ature of 100°F,, the acid was addede The source of heat
was then removed, and the mixture thoroughly agitated for
one hour, using a stirring rod attached to a small motor,
the speed of which was controlled by the use of & rheostat,
The mixture, after settling for twenty-four hours to sepa-
rate the sludge, was decanted,

The sour oil was then treated with the clay under
test, using olay in an amount equal %o 104 of the oil by
welght, In all ocases the clay was ground to minus 200
meshe The clay-oil mixture was heated to a temperature
of 290-300°F,, for thirty minutes, being stirred as rapidly
a8 possible throughout this time with a motor-driven stirring
rode The speed of stirring was determined by the tendenoy
of the mixture to spatter, and was approximately 200-260 RPM,
After this treatment the hot elay-oil mixture was deoanted
through a Buechner funnel on which a filter paper moistened
with o0il, had been placed. A suotion vacuum was applied
with a water aspirator before the mixture waes poured onto
the filter paper, as unfiltered oil will pass beneath the
edges of the paper if this precaution is not observed.

It is necessary to use oil to moisten the paper as the use
of water will form an emulsion which will cloud the color

of the bleached oil. The Missouri earth from the various



localities was compared with earth from California, Florida

and Illinois, and it was found that the Missouri earth gave

about the same degree of bleach as that from Pulaski County,
Illinois. The Florida and California earths gave a glightly
better bleaoh, but the exact differense in the amount of bleach

is hard to determine agourately as the colors can all be clas-

sed as "orange pale", Color stabilities are the same as These oF
the Olmstead earth,

A bleaching clay should be tested by percolation
methods as well as by the tests outline, When this work was
carried on, neither time nor equipment were available to make
percolation tests, but it is realized that this should be done
in order to furnish accurate data on the bleaching power of

the oclays
Other tests, whioh have some predictive value but

are not as satisfactory as bleaching tests for evaluating
the clay, are those for specific volume and for apparent
aoidity. The svecific volume of a sample of olay is the
weight of a unit volume of clay that has been finely ground
expressed as pounds per cubic foote It is essential, in
making this test, to compact the clay as mush as possible
to reduce the voids, In making this test a sample of the
olay is placed in a small Erlenmeyer flask of kmown weight
and volume, and the flask tapped gently until it will hold
no more earth. This test, of course, should be run only

with earth which is thoroughly dry. The velue of specifio
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volume determinations has been discussed by Parsons}z who
says, "the volume oocupied by a definite weight of fuller's
earth is of importance as affecting the number of times a
filter press must be opened for s given quantity of earth,
and also in determining the size of measure to use in add-

ing the earth to the oil",

----------—---—_-———---u—---------——_----—.——-------—----

Parsons,C.L., Fuller's Earth; U,S,Bur.Mines,Bull. 71
p.30, 1913,
13
Shearer™ " says that, roughly, the absorption of oil by an
earth varies inversely as the density.
Shearer,H.K., The bauxite and fuller's earth of the

coastal plain of Georgia: Geol.Survev of Georgia,
Bu11031. Pe 157, 1917,

The "apparent acidity" of bleaching clay is deter=

mined by titrating two grams of clay in suspension in 100
co. of distilled water with N/10 sodiun hydroxide, using
phenophthalein as an indiocator. The result of this test

is generally reported as the number of oubie centimeters

of sodium hydroxide solution required to produce a neutral
ocondition in the suspension of 100 grams of the clay in
water, The test is not oonclusive as many highly effiei-

ent bleaching agents do not show aoidity.14 The fullerts
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14,
Perry, John H,, Chemical Engineers' Handbook;
Montell, C.l., Section 11, Adsorvntion, p.1062,1934,
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earths from Georgia and Florida, however, require from 10 to

160 00. of W/10 sodium hydroxide to neutralize the apparent

aoidity.
Fuller's earths are frequently analyzed chemically,

but the ratios of the constituents vary considerably., There
appears to be no relation between the adsorptive power of

fuller's earth and oclavs and their chemioal amlysis.15

-----------—-—_---------------—---—--—-—---------—--—-------

Sometimes the rise in temperature is noted when the clay is
mixed with pinene, acetone, or even with the oil itself,

Ocoasionally these tests give useful data, but the results
of such indireot teste are always less reliable than those

made direetly onm fails.l6

Kalichevsky,Vladimir, A., and Stagner, B,A,, Chemical
refining of petroleum; Ameriocan Chemical Sooiety,
Monograph Series, 1933,

DEVELOPMENT .

Produotion of fuller's earth has increased annu~
ally, except during the depression of 1921; and again during
the years 1931 and 1932, when it was affected by the present
depressions Production for the United States is shown on
Plate VI, With the inoreasing use of petroleum, it appears
that Southeastern Missourl offers a good field for the dev-
elopment of a fuller's earth industry. It is thought that
mill sites in the vieinlty of Commerce in Scott County, and
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near the towns of Avert or Zeta in Stoddard County, offer the
best possibilities. If the mill site is near Commerce, the
advantages of river transportation are available, There is
a nine foot channel on the Ohio to Cineinnati, on the Illinois
to Chicago; and on the Missouri from its mouth to Kansas City
there is a six foot channel, The St.louis-San Franeisco
Reilroad is within one-fourth to one-half mile of the  hills
in this vieinity, The river port is Commerce, about two
miles distant, with a good gravel road conneoting the propo=-
sed site with the towne The other devosits in Scott County
have good roads conneoting them with the proposed mill site,
but the haul is too great to make their development without
a separate mill very attractive. In Stoddard Gounty the
villages of Avert and Zeta are served by the St.Louis-South=
western Reailroad, and Zeta is also on & bransch line of the
St.Louis-San Franoisco Rallroad,

The mining and milling of the clay for use as
fuller's earth is not particularly diffiocult or expensive,
It is sald to oost less than $6 a ton to mine, dry and mill

17
a olay in a modern plant.

Nutting, P.G., Wide ¥ariety of bleaching clays in the
United States to satisfy the needs of petroleum refin-
ersy 0il and Gas Joure,vol.31,N0.6,0.14,Jan426,1933,

A mill for this nurpose would have approximately the follow-

ing flow sheet:



SUGGESTED FLOW SHEET OF FULLER'S EARTH PLANT

| Open pit mine]
\

Cars to storage and air drying shed]

Y
Differential rolls, one roll
provided with breaker bars

)

Rotary drier 54" x 40'-0"
Capacity 40 tons of dried material per 24 hours,

IHammer mi%lj

Vibrating soreens
classifying to various sizes

| Sacking machines |

1

A mill of this type does not represent a very large
investment, The most expensive item of equipment is the rot-
ary drier whioch would cost approximately 37,500 installed,

The drier wbuld burn either ocoal or oil, and 3ould be arranged
to use wood. If coal were used, 400 pound;;w;:£ a oalorifie
value of 9000 Bet.u. per pound would be required; if it were

fired with oil, 25 gallons per hour of 138,000 Beteu. per gal-

lon fuel oil would be used, The amount of wood used would,

of course, be subjeot to considerable variation, devending on
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the oharacter of the wood furnished. Cord wood costs $2,00
& oord in Stoddard County, and could probably be bought for
slightly less in large quantities. Wood is very plentiful
on Crowleys Ridge, and if used, would provide & small local
industry. The freight rate on Illinois ooal to Commerce is
$1.65 per net ton; on Kentuoky coal the rate to Gommerce is
$1.90, and to Zeta $2.00 per net ton. (Rakes as of Jan.1934).
The total cost of the coal would, of course, vary with thé
ability of the purchasing agent to secure advantageous pri-
oces from the various producers,

The total cost of the mill would depend on the type
of power used. If steam were used, from $345000 to $6,000
would be necessary to set up a boiler and arrange the equip=-
ment for steam power. In general, electrio power would be
more satisfaotory and arrangements ®ould probably be made
for power with the utility company supplying the distriet,
Cost of power is a matter that would have to be taken up by
the operating company, and no estimates of costs can be given
here, If the mill were located at Avert or Zeta, the muni-
oipal plant at Sikeston might be a source of power provided
transmission facilities were construoted,

It is believed that the total cost of the mill and
equipment would not exceed $15,000, and it might be even less
than this amount if second hand material were used. Local

lebor is very cheap; & large number of men is not required



for the operation of the mill and mine, and it would appear
that the Porters Creek clay could well be developed as &
source of fuller'!s earth in certain areas of southeast
Missouri,

A bibliography on fuller's earth and related sub=-
jeots is apvended. It is not thought to be complete, but
it is given to afford a useful set of references for anyone

considering the development of these devosits,
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