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Aerial view of Penters Bluff on the White River, Izard County, Arkansas.

The lower 240 feet of the bluff is Plattin limestone, and the upper 200

feet is mainly Fernvale and Kimmswick limestone. Boone chert cups the
hills back at the bluff.
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HIGH-CALCIUM LIMESTONES IN

‘ INDEPENDENCE AND IZARD COUNTIES, ARKANSAS
Drew F. Holbrook

ABSTRACT

Early in 1946 a reconnaissance survey was made in the
Batesville area, Independence County, and along the White
River in southern Izard County, Arkansas, to locate quarries
or quarry sites capable of producing a large tonnage of
chemical-grade limestone. Several abandoned and operating
quarries were examined during the investigation as well as
numerous accessible limestone outcrops, and representative
samples were collected at the most promising localities,

The geologic map that accompanies U, S, Geological Survey

Bulletin 921-A was used as a guide in prospecting, which

was limited for economic reasons to the areas immediately

ad jacent to the railroad. The geologic formations of the
Batesville area are sedimentary shales, sandstones and lime-
stones all of Paleozoic age. Although these sedimentary
formations usually have shallow dips, the dissection of the

area by stream erosion has resulted in many good exposures of

these formations, particularly along the bluffs of the White

River. Results of the field work and laboratory analyses of

the samples indicate that the Fernvale and Kimmswick limestone
formations, especially along the bluffs of th& White River _ o
from Penters Bluff to Guion in Izard County, can be recom- e
mended as sources of chemical-grade limestone. The chemical—.. -="~
grade limestone in the Boone formatien®appears to be com-
paratively limited and local in extent. The Plattin limestone
formation, the thickest of the limestone formations in this

region, is apparently slightly siliceous in most of its

outcrop, but it would be an excellent source of limestone

for applications in which silica is not objectionable. The
Reynolds Mining Corporation quarry located near the mouth of
Lafferty Hollow, one mile west of Penters Bluff on the north

side of White River, Izard County, Arkansas, was developed

largely as a result of this limestone investigation. The

quarry now supplies the Hurricane Creek alumina plant of the
Reynolds Metals Company with approximately 275,000 tons of
chemical-grade limestone per year.

INTRODUCTION
Purpose and Scope of the Project
A reconnaissance survey was made in the Batesville area by the writer. -

. earIy~th' 1946, for the purpose of locating quarries or potential quarry sités,,.. i

“hat could produce a large tonnage of high-calcium limestone, Since there- -~




was very little published information on the chemical composition of the
various limestone formations occurring in the district, it was necessary to
collect samples for analysis from all of these limestones, so that later de-
tailed work could be limited to the favorable formations. Due to economic
considerations, examinations and sampling were limited to the limestone out-
crops and quarries that were adjacent to or wifhin a mile of the railroads
serving the area. The information obtained from this investigation was
later mimeographed for distribution by the Division of Geology, but the con-
tinued interest in high-calcium limestones in the area indicated that a pub-
lication would be desirable. Hence this early investigation, in addition to
more detailed chemical and geological data obtained at a later date from in-
dividual limestone deposits along the White River, has been incorporated in
this published report.

iille writer is imdebted to Mr. A, M., Shert, comsultimg seelogist cf Sty
Louis, Missouri, who participated in the initial reconnaissance survey in
the Batesville area; to Mr. O, C. Schmedeman of the Reynolds Mining Cor~-
poration, Little Rock, Arkansas, for the use of the Corporation's geologic
map and drill hole data from their Izard County limestone quarry; and to Mr,
Howard Millar of the White River Limestone Products Company, Little Rock,
for the use of geological and chemical data obtained from drill cores from
their limestone deposit near Penters Bluff, Izard County. Grateful acknowl-
edgment is made to Mr. Thomas Nolan, Acting Director of the U. S. Geological
Survey, Washington, D, C., for permission to include the Preliminary Geologic

Map of the Central Part of the Batesville Manganese District, Arkansas, in

this report,
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Location, Extent, and Accessibility of the Area
High-calcium limestone formations outcrop im ‘a belit 3 to' 12/ milesi wide
nd 42 miles long, extending from the Community of Cord in northeastern In-

dependence County westward to the town of Sylamore in the southwest corner
of Izard County (Fig. 1). Outcrops of these limestones are known west of
Sylamore, but with the exception of the Boone formation which extends west-
ward across the state into Missouri and Oklahoma, these outcrops are few in
number and relatively inaccessible.

The Batesville limestone district (see maps in envelope at back) report
is particularly concerned, lies approximately in the center of the above
belt. The main part of the district lies in the northwest quarter of Inde-
pendence County and is bounded on the south by the White River and on the east
by State Highway 11. The remainder of the Batesville district lies in the
southeastern corner of Izard County, and it consists of an area 4 to 5 miles
wide paralleling the White River and extending from the Izard-Independence
County line northwest to the town of Guion. The town of Batesville, from
which the district is named, lies at the southeast corner of the district.

The limestone area is served by the Missouri Pacific railroad, which
follows the north and east sides of the White River valley from Batesville
northwest across the area to Sylamore., Branch lines of the railroad also
extend to the towns of Cushman and Pfeiffer in Izard County. The roads in
the area are all gravel with the exception of State Highways 11 and 69, both
of which are hard surfaced. Although several locks have been built on the
White River in this area, it is believed that plans for making the river
navigable have been abandoned. Since neither water nor rail transportation
facilities are available, the limestone outcrops on the Stone County side of

White River were not examined in this investigation.



Previous Iﬁvestigations

The first publication describing limestones in the Batesville area was
Volume IV of the Annual Report of the Arkansas Geological Survey for 1890,
by T. C. Hopkins. Although this report covered limestone deposits through-
out the state, much detail is included on the stone of the Batesville area.
The report does not contain much analytical data on the various limestones,
but it does give good descriptions of specific outcrops. Hopkins*® formation
names (see geologic column) do not conform to those now being used. His St.
Clair marble formation includes the St. Clair, Fernvale, and Kimmswick lime-
stone formations and his Izard limestone formation includes both the Plattin
and Joachim limestone formations,

Much of the geological work published on the manganese deposits of the
Batesville district is of importance in connection with the limestone forma-
tions. U. S. Geological Survey Bulletin 734, '"Manganese Ore in the Bates-
ville District, Arkansas™, by H. D. Miser, published in 1922, is of particu-
lar value for its information on the stratigraphy of the Batesville area.
Detailed descriptions of the Boone, St. Clair, Fernvale, Kimmswick, and Plat-
i formations are included. A later U. S. Geological Survey Bulletin
(921-A) by Mr. Miser on manganese carbonate, published in 1941, contains a
good geologic map of the Batesville district.

In 1941, the Arkansas Geological Survey published a pamphlet, "Lime-
Stones of Northern Arkansas", by George C. Branner. This report gives a
brief history of the limestone industry in the northern part of the state,
as well as numerous detailed chemical analyses of limestones |from specific
locations, and the distribution and character of the limestone formations of
the region. Bconomic data included in the pamphlet arez production statis-—

tics, and a list of operating quarries with their locations.




The most recent geological publication on the Batesville area is 0il and
Gas Iﬁvestigations Map No. 12, entitled, "Geologic Maps and Structure Sec-
tions of the Batesville District, Independence County, Arkansas", by MacKen-
zie Gordon, Jr., and Douglas M. Kinney, published by the U. S. Geological
Survey in 1944. This map is particularly valuable for its information on
the distribution and description of the Boone formation in the immediate
vicinity of Batesville.
Methods of Investigation

,//;he geologic map that accompanies U. S. Geological Survey Bulletin
921-A was used as a guide in prospecting the area. Outcrops of the Boone,
Fernvale, Kimmswick, and Plattin limestones adjacent to or within a mile of
the railroads were visited., Those quarries and limestone outcrops that were
favorably located and that indicated substantial reserves of limestone were
examined and sampled. The outcrops or quarries were chip-sampled at 2 to 4
foot intervals along a line perpendicular to the bedding. All samples were
analyzed in the Division of Geology chemical laboratory by Troy W. Carney,
Chemist. A more detailed study was made of the Fernvale and Kimmswick lime-
stones at the deposit of the White River Limestone Products Company near
Penters Bluff, Izard County, Arkansas, since the cores from eleven drill holes
at this deposit completely penetrated the Fernvale and Kimmswick limestone
formations,

REGIONAL GEOLOGY
Stratigraphy
The rocks exposed in the Batesville district are all of sedimentary

origin and range in age from Ordovician to Mississippian (see the composite

geologic column). The formation names used by T. C. Hopkins in his 1890




limestone report are included in the geologic column to point out their re-

lationship to the names now being used for the formations exposed in the

Batesyille district.

Composite Geologic Column

of the rocks exposed in the Batesville District, Arkansas

System Formation names Thickness Formation names
H.D., Miser, 1941 in feet T.C. Hopkins, 1890
Carboniferous Batesville sandstone 20-200 Batesville sandstone
(Mississippian)
Moorefield shale 100-250 Fayetteville shale
Boone chert 300=400 Boone chert and
limestone
Unconformity
Devonian Chattanooga shale 0- 38 )==—= Bureka shale
Unconformity
Penters chert 0- 91
Unconformity
Silurian Lafferty limestone 0~ 85
)
St. Clair limestone 0=100 )
Unconformity ;
Ordovician Cason shale 0~ 123 ; ______ 2 Befad
Unconformity ) limestone
)
Fernvale limestone 0=125 )
)
Kimmswick limestone 12~ 55 )
)
Unconformity
Plattin limestone 128=240 )
Unconformity ) ;
/ )m———— - Izard limestone
Joachim limestone 20-150 ;
St. Peter sandstone 120-200 ) m————— Saccharoidal
sandstone




TA

Two maps have been included in this report (see envelope at back) to
show the distribution of the geologic formations in the area. Plate I, which
was adapted from a portion of the Geological Map of the Batesville District,
Arkansas, (U. S. Geological Survey Bulletin 921-A) shows the geology of the
area immediately north of the White River between Penters Bluff and Guion.
fhe second map is a copy of the U. S. Geological Survey's Preliminary Map of
the Central Part of the Batesville Manganese District, Arkansas, by D. M.
Kinney published in 1949, This map covers the area of important Fernvale,
Kimmswick, and Plattin limestone outcrops east of Penters Bluff in Indepen-

dence County.




Regional Structure
The rocks in the limestone district have undergone little deformation.
Since the region lies on the south flank of the Ozark uplift, all of the
formations have a shallow regional dip to the south which has been compli-
cated by gentle folding producing low domes and shallow basins. Several

normal faults have also been mapped in the area.

The High-Calcium Limestone Formations

The formations of most interest as potential sources of chemical lime—
stone are the Boone chert and limestone, the St. Clair limestone, the Fern-
vale limestone, the Kimmswick limestone, and the Plattin limestone. The two
geologic maps in the envelope at the back of this report show the distribu-
tion of these formations in the Batesville district.

The Boone chert formation is perhaps the most widely exposed of the
formations listed. It is composed of a lower member (110 sto! 100 feet thick)
consisting of dark gray, blue or green chert interbedded with [Hieht Sordy.
fine-grained limestone, and an upper member (100 to 200 feet tﬂick)_composed
of light-gray, fine- to coarse-grained 1iméstone interbedded with white, tan
and gray chert. West of Spring Creek and east of Polk Bayou near Pfeiffer
most of the upper member consists of medium-to coarse-grained gréy limestone.
Only at these two locations does the Boone formation have chemical limestone
possibilities. The Batesville White Lime Company operates a limestone quarry
(see Plate II) in the area west of Spring Creek in sections 4 and O [ SIS
R. 7TW. Here, a coarse-grained upper bed and a fine-grained lower bed of
chemicalwgrade limestone, with a maximum combined thickness of 110 feet, are

overlain and underlain by more siliceous beds which converge to the east and
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west resulting in a lens-shaped deposit. The limestone from this deposit
furnishes stone for the company!s lime burning plant (see Plate III) at
Limedale, 6 miles west of Batesville. East of Polk Bayou, the limestone in
the upper member of the Boone is a slightly siliceous gray, fine-grained
stone that is well exposed in the Pfeiffer and Scheid quarries.

The St. Clair limestone is composed of a massive, coarse-grained, pink-
ish gray, fossilferous limestone exposed in several small areas but absent
in most of the Batesville area. At a few localities, the limestone is light
gray in color and very fine-grained. The bulk of the St @ lades ]l imestone
resembles the Fernvale limestone, but the light color is one of the features
that distinguishes it from the Fernvale.

The Fernvale limestone is widely exposed in the Batesville area, par-—
ticularly along the White River from Penters Bluff to Guion. The thickness
varies from 0-125 feet, the maximum being at Penters Bluff. The formation
consists almost wholly of limestone with local occurrences of manganese oxides
and cérbonates and a small quantity of chert in upper part. The limestone is
coarse-grained, massive and cross-bedded, and is gray in color, usually with
a pinkish cast. Its exposed ledges are friable and have rough surfaces, and
on some steep slopes their slabs break off parallel with exposed surfaces
that are at high angles to the bedding. Since the limestone is very pure, in
blaces underground caves, hollows, and channels commonly filled with clay have
been formed by solution. The upper surface of the formation is irregular and
may contain fissures that are filled with materials of the succeeding deposit,
usually conglomeratic.

The Kimmswick limestone is an even-bedded, massive, light gray, fine-

grained limestone. Locally it may be coarse-grained or the uppermost beds may




Plate 3 Batesville White Lime Company plant
at Limedale, Arkansas.
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be compact and grayish-blue in color. The formation varies from 12 to*55
feet in thickness in this area. Although the limestone is generally fossil-
iferous, identifiable fossils have been obtained at only a few places., Ex-
posed boulders and ledges of the limestone occur throughout a large part of
the belts of outcrop and in places their weathered surfaces are rough and
knotty. This limestone is characteristically very pure containing locally
only a few thin chert lenses in the upper part of the formation.

The Plattin limestone is an even-bedded, very fine-grained, grayish-
blue compact limestone which breaks with a conchoidal frécture. Thin seams
e imdividual crystals of calcite are characteristic of this rock. It
is exposed over a large part of the Batesville district and varies in thick-
ness from 128 to 240 feet. Many areas whére the Plattin limestone is ex-
posed have an exceedingly blocky surface (see Plate IV). Although some in-—
dividual beds may be fairly pure, the limestone formation as a whole is
slightly siliceous. An exéellent exposure of this formation may be seen at
Penters Bluff (see Frontispiece) on the east side of White River where the
Plattin is exposed in the lower 200 feet of the Bluff., Numerous other good
eéxposures may be seen all along the north side of White River from Penters

Bluff to Guion.

DESCRIPTION OF INDIVIDUAL DEPOSITS
Pfeiffer Quarry
This quarry, now abandoned, formerly produced building stone. It is
located on a spur of the Missouri Pacific Railroad in the Wi of the SW% of
Bees 25, T. 14N., R. 6W. The quarry is roughly rectangular in plan and ex-
tends into the hillside about 75 feet. Twenty-eight feet of massive limestone
with a 15 foot overburden of clay and limestone boulders is exposed in the

quarry face. The quarry floor has not penetrated the base of this massive
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The strata dip about 5° southwest toward the quarry face. The lime-

stone.

stone lies in the upper member of the Boone formation and is a dense, fine-
grained light gray stone. A chip sample representing the 25 foot face was
analyzed with the following results:

Laboratory Analysis #626

Si0, 542°%
Fepy04 L0, 14
A1203 @36
CaCO3 93.2
E MgO Tr
\ 98.90

The Wilford Quarry

The Wilford building stone quarry has produced a small amount of di-
mension stone and is located in the S SW% sec. 34, T. 14N., R. 6W., about
two miles north of Batesville. The quarry is rectangular in plan and ex-
poses a face of massive limestone 20 feet thick. The bottom of the lime-—
stone formation has apparently not been penetrated by the workings. The
exposed limestone is part of the Fernvale formation and is very coarsely
crystalline, fossiliferous and brownish-pink in color. As the workings are
accessible only by secondary road, the sample taken was a grab sample (#627)
to indicate generally the quality of the Fernvale limestone in the area. The
analysis follows:

Laboratory Analysis #627

§i0, Trace
Fe, 05 0.14%
A1,0, 0.51
GuE0s 99.4
MgO Nil

100205




Scheid Quarry

e aliatry 1= loeated im the ‘center of "sees 47 1. 13N ERE N6, of a
spur of the Missouri Pacific Railroad and is operating intermittently at the
present timé producing dimension stone. In addition to the quarrying equip-
ment there are four stone planing machines on the property. The quarry face
is about 18 feet high and exposes a massive, buff to gray, fine-grained lime-
stone. Since the Scheid quarry limestone closely resembles that at the
Pfeiffer quarry, it also appears to be a limestone from the upper member of
the Boone formation. The following analysis was obtained from a representative
sample of the quarry face:

Laboratory Analysis #628

$i0, 2.05%
Fe,03 0.09
Al,0, 0.86
CaCO4 98,10
MgO Nil
101,00

Abandoned Quarry of the
Batesville White Lime Company

This quarry is located on a narrow guage railroad spur near the south-
west corner of sec. 3, T. 13N., R. 7W., about three-fourths of a mile east
of the present quarry of the Batesville White Lime Company. The quarry face

j/;xposes about 25 feet of massive, gray, fine-grained limestone from the up-

ber member of the Boone formation. A grab sample taken from the quarry face

gave the following chemical analysis:
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Laboratory Analysis #629
|

Si0y 6.3 %
Fe,0, 510
A1,04 0.75
CaCO, 92.7
MgO Nil
100.05

Limestone Exposures along Railroad
from O'Neal to Penters Station

Exposures in the railroad cuts along the Missouri Pacific Railroad on
the east side of White River were examined from O'Neal to Penters Station.
From O'Neal north a distance of 23 miles to Ned Hollow the fossiliferous,
gray, cherty limestone of the Boone formation is exposed. From Ned Hollow
north to Penters Station the outcrops along the railroad are mainly Penters
chert and Boone chert with no significant limestone outcrops.

Limestone Exposures at Penters Station

About 50 yards south of Penters Station in the extreme northwest corner
of sec. 15, T. 14N., R. 8W., is an extensive outcrop of Fernvale and St.
Clair limestone on the nose of a hill which extends from the track level a
vertical distance of 100 feet. The Fernvale formation here is about 90 feet
thick and the St. Clair about 10 feet. About 100 yards back from the track
the Boone and Penters chert formations cap the limestones thus limiting the
amount of stone obtainable by quarrying at this locality. However, a consid-
erable tonnage would be available here if the workings were extended under-—
ground beneath the chert capping. The analysis of the composite samples rep-

resenting the 100 foot thickness of limestone follows:




Laboratory Analysis #631

Si0y 0.45%
F6203 )
Y 0.60
A1203 )
CaCO3 98.9
MgO Nil
99,95

At Penters Station in the extreme southeast cormner of sec. 9, T. 14N.,
R. 8W., the railroad cut exposes about 25 feet of the Plattin limestone
formation. The beds dip to the west about 6° and are composed of massive,
hard, dark gray limestone beds 2 to 4 feet thick separated by shaly seams 1
to 4 inches thick. Neither the bottom nor the top of the limestone forma-
tion is exposed in the cut and the geologic map indicates an additional ver-
tical thickness of Plattin of 200 feet up the hill to the northwest. The
analysis of the sample representing the 25 foot face is as follows:

Laboratory Analysis #630

Si0, 2.85%
Fe203 0.14
Al,04 Ll
CaCO3 5% T
MgO Nil
99.80

Investigations along State Highway #69
from Batesville to Cushman

Outcrops adjacent to State Highway #69 were examined from Batesville to

Cushman., With the exception of a small outcrop of St. Clair limestone these

14

€xposures were either massive chert or cherty limestone of the Boone formation.
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The St. Clair limestone outcrop exposed near the community of James has a

vertical thickness of about 25 feet. The thin exposure of this limestone
plus the fact that it occurred in a steep bluff with a heavy overburden of

Boone chert render the locality unsuifable for quarrying.
Investigations along the Cushman Branch
of the Missouri Pacific Railroad
Outcrops were examined along the railroad from the railroad overpass on
Highway #106 north to the community of Limedale where the lime plant of the
Batesville White Lime Company is located. This entire outcrop consisted of
interbedded limestone and chert of the Boone formation.
Investigations of Outcrops
just East of Polk Bayou
Limestone outcrops were examined and sampled on a hill in the Ni of NW#%
sec. 4, T. 13N., R. 6W., where the Boone, Fernvale, Kimmswick and Plattin
formations are exposed. This site is not suitable for quarrying due to the
distance from a railroad (1 mile), and the heavy overburden of Boone chert.
Samples were taken to get an indication of the‘purity of the various forma-
tions in the locality. The first sample which represents the lower 30 feet
of the hill outcrop is Plattin limestone, and it had the following analysis:

Laboratory Analysis #632

SiO2 19.50%
Pe203 045
A1203 15555
CaCO4 T78.7
MgO Trace
99,20

The second sample represents 70 feet of Kimmswick and Fernvale limestone



overlying the Plattin limestone and was analyzed with the following results:

Laboratory Analysis #633

SiO2 0.35%
Pe203 @565
A1203 0. 85
CaCO4 97.25
MgO Trace
995 1@

The Williamson Switch Limestone Quarry

Although this quarry was examined as a potential source of agricultural
limestone, its close relationship to the Batesville chemical limestone inves-—
tigations justifies including its description here. The quarry is now aban-
doned and is situated about 75 yards west of Wilson Creek and 50 yards north
of the Missouri Pacific Railroad in the SW} of sec. 6, T. 14N., R. 8W., Izard
County, Arkansas. The quarry is semi-circular in plan, cut into the side of
a hill with a maximum face height of 35 to 40 feet, tapering off at either

end. Structurally the quarry is located on the southeast limb of a low

16

northeasterly~trending anticline, The dip of the limestone beds in the quarry is

6° to the Southeast. The formation in which the quarry is located is the
Plattin limestone which at this locality is a dense, gray, very fine-grained

limestone with abundant seams of crystalline calcite. A moderate tonnage of

limestone is available for quarrying at this locality as the quarry is situated

on the nose of a hill from which the overlying Boone formation has been eroded.

The analysis of a composite sample from the quarry face follows:
Laboratory Analysis #739
CaC03 95.70%

MgCO5 Trace
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Fey05 0.51

A1,05 0.51

iy S 2
99.29

The Reynolds Mining Corporation Quarry

The development of this quarry in the Batesville area was largely a re-—
sult of the original report on the limestone investigations in this area by
the Division of Geology. The quarry is located in the NW% sec. 5, T. 14N.,

R. 8W., Izard County, in a valley about 1 mile up the White River from Pen-
ters Bluff. Limestone from both the Fernvale and Kimmswick formations is
being quarried here at the present time to supply the chemical limestone re-
quirements of the Hurricane Creek alumina plant of the Reynolds Metal Company.
The quarry (see Plate V) affords an excellent exposure of the Fernvale-Kimms-
wick contact as well as exposures of the unweathered rock in those formations,
and it is recommended for examination by prospectors for chemical limestone
in the Batesville area. In the development of the quarry the company geolo-
gists prepared a detailed geologic and topographic map of the quarry site and
drilled several test holes in the deposit. The cores obtained from the dril-
ling were logged and then split for analysis, the maximum interval analyzed
being 5 feet,

A portion (Plate XI) of the company's geologic map together with the
logs and analyses (Table I) of core from the drill holes occurring on that
portion of the map have been included in this report. It is believed that
this detailed geological and chemical information on the Kimmswick and Fern-

vale formations can be considered to some extent representative of these
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formations along the north side of the White River between Penters Bluff and
Guion.

It should be noted that the NE-SW cross-section accompanying the geologic
map was taken in the direction of quarrying which is approximately the direc-
tion of strike of the formations; hence, the beds appear to be flat-lying even
though they do have a distinct dip to the northwest.

The chemical analyses in Table I are characteristic of the formations
concerned, with the possible exception of the siliceous limestone occurring
in the bottom 5 to 8 feet of the Kimmswick formation. Of particular interest
in the analytical data is the low iron content of the upper part of the Kimms-
wick formation.

The White River Limestone Products Company Deposit

During the summer of 1948 the White River Limestone Products Company of
Little Rock, Arkansas, completed a core drilling investigation of their lime-
stone deposit near Penters Bluff on the White River. That portion of the de-
posit that was drilled lies on the southern and southeastern flanks of a
hill in the W3 SW: of see, 10, T. 14N., R. 8W., Izard Ceowsty. The following
formations are exposed in the hillside; the Plattin limestone lying at the

foot of the hildl:

Thickness
Formation in feet
Boone chert and limestone 45 (%)
St. €lair limestone 15 (£)
Cason shale 2
Fernvale limestone 12,1
Kimmswick limestone 30

Plattin limestone 156¢X)
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In all, 11 holes were drilled at the deposit varying from 18 to 200 feet
in depth. Since the individual holes were drilled at 2 different levels on
the hillside, both the formations encountered and the degrees to which each
formafion was penetrated varied between drill holes. An examination of core
from all the drill holes indicated that the Cason shale, the Fernvale lime-
stone, and the Kimmswick limestone formations had been completely penetrated
by at least one hole, and that the lower 10 feet of the St. Clair limestone
and the upper 50 feet of the Plattin limestone formations had been cored.

The geologic log of drill hole No. 2 together with the chemical analyses from
samples of the core have been included here (Plate VII). No. 2 was selected
since the entire thickness of the Fernvale and Kimmswick limestone formations
and the top 50 feet of the Plattin limestone formations were penetrated in
this hole. The core was chip-sampled at 2 foot intervals except for the 10
feet of core at the top of the Fernvale formation which was sampled at 1/2
foot intervals. It should be noted that the upper 10 feet of the Fernvale
limestone was sampled and analyzed separately from the rest of the formation
to avoid having the impurities of the top of the formation contaminate the

higher grade stone in the main body.
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ECONOMIC POSSIBILITIES

In this report a chemical grade limestone is defined as having a minimum
calcium carbonate content of 98 percent. Thus, the only formations that
would qualify as sources of chemical grade stone are the Boone chert forma-
tion and the St. Clair, the Fernvale, and the Kimmswick limestone formations.
The only locality where the Boone formation contains chemical grade limestone
beds of any thickness is the Batesville White Lime Company®s present quarry
site. As has been pointed out, this particular deposit appears to be local
in nature; hence, it is not recommended that the Boone formation be prospected
for addifional deposits of chemical limestome in the Batesville area. The St.
Clair limestone formation, although suitable from a chemical standpoint, is
so limited in areal distribution and in thickness that it would not justify
prospecting as the sole source for any large quantity of limestone.

The Fernvale limestone formation because of its wide distribution, its
thickness and its chemical composition is a good potential source of chemical-
grade limestone. It should be noted, however, that the upper 40 to 50 feet of
the limestone formation contains disseminated and manganese carbonates and
oxides that might render that portion useless for certain industrial applica-
tions. The Kimmswick limestone formation although thin in much of the area
is rather widely distributed and is a high~purity limestone suitable for
chemical uses.

The Plattin limestone formation considered as a unit is characteristi-
cally slightly siliceous (8105 4%), even though individual beds may prove to
be very pure. This limestone would certainly deserve consideration for any

industrial application in which the silica content would not be ob jectionable
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because of the thickness, areal extent, and accessibility of its outcrops.
It should prove excellent for use as agricultural limestone (agstone) where
a minimum of 85% CaCO3 or equivalent is required.

In general the most favorable area for prospecting for chemical-grade
limestone is along the Missouri Pacific Railroad from Penters Bluff to Guion,
in Izard County, Arkansas. Both the Fernvale and Kimmswick limestone forma-
tions are well developed in the bluffs along the White River in this area
(see Plate I). The chief difficulty in locating a quarry site capable of
yielding a large tonnage of stone is that the Boone chert formation caps
most of the hills in the area; hence, quarrying is limited to those relative-
ly small areas where the overlying Boone has been eroded. If underground
mining methods could be economically employed, the tonnage of chemical grade
limestone available in these bluffs would be practically unlimited.

Oof the 151,000,000 tons of limestone sold or used in 1945 for all pur=-
poses, 49,000,000 tons or approximately one-third of the total was used in
the chemical and processing industries. The limestone used in these indus—
tries is either used directly as sized stone or it may be first converted to
lime by calcination depending on the particular process involved. The metal-
lurgical industries use by far the largest tonnages of high-calcium limestones
principally as a flux in iron blast furnaces. The alkali industry, which
produces soda ash, is second in tonnage of chemical limestone used. Other
important users of chemical-grade limestone in the order of tonnage consumed
are: & the paper, calcium carbide, and glass industries. The remainder of
the chemical limestone used is divided among many industries. The quantities
used by these industries are relatively so small that they would appear to be
of minor consequence, but the importance of limestone to industry cannot be
measured by its tonnage because for many industries limestone is an essential

raw material for which there is no substitute.
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ANALYSES OF DRILL CORES FROM THE REYNOLDS

MINING CORPORATION LIMESTONE DEPOSIT
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Hole From To Formation 8102 FeO3 Total Carbonate
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Hole From To Formation SiO2 FeO3 Total Carbonate
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