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FOREWORD

The chief object of this report is to make avail-
able the chemical analyses of better grades of Okla-
homa limestones, together with a brief discussion of
their general distribution.

Most of the samples for these analyses were col-
lected by the State Nineral Survey, a VWPA Project,
(65-65-538) sponscred ty the Oklahoma Geological Survey
in 1936-1937. Taicinesses of the limestones giYen in
Tables II and III are from data shents oi the Mlngral
Survey field crews, and mey often represent the .thlck-
ness of an outcrop from which only a small portion. was
sampled. The reported thicknesses are included with
the analyses as an aid in locating sites that_suggest
sossibilities which justify more detailed sampling and
brosoecting by those interested in development work.

Hokok ok ok
MINERAL REPORTS:
Yo. 1, Volcanic Ash and Tripoli
No. 2, Phosphate
No. 3, Glass Sand

No. 4, Iron Ores

No. 5, Limestone analyses

IN PREPARATION:
Asphalt

Dolomite

OKLAHOMA LIMESTONE

Previous publications of the Oklahoma Geological
Survey dealing with various phases of the geology of
Oklahoma and containing information on the distribution
of limestones are:

Bulletin 12, The Arbuckle and Wichita Mountains, ori-
ginally published as Professional Pgper 31 by the
U. S. Geological Survey.

Bulletin 23, The Geology and Economic Value of the
Wiapanucka Limestone (out of print).

Bulletin 26, Lime Resources and Industry in Oklahoma.

Bulletin 353, Geology of Love County.

Bulietin 45, index to the Stratigraphy of Oklahoma.

EGTEE%EE:EE, Geologr of lMarshall Countyr.

Bulletin 55, Stratigraphy and Physical Characteristics
of the Simpson Group, (contains detailed geologic
map of Arbuckle lMountains).

Bulletin 2 of tiae Bureau of Geology, available at Okla-
homa Geolorical Survey, deals with the geology of
the Stonewall Quadrangle, chiefly Pontotoc County.

Circular 15, Physical Characteristics of the Arbuckle
Limestone, Arbuckle Mountains.

Circular 22, Progress Report on the Classification of
the Timbered Hills and Arbuckle Groups of Rocks,
Arbuckle and Wichita Mountains.

Bulletin 40, 0il and Gas in Oklahoma. The chapters of
some of the counties contain discussions of dis-
tribution of outcrops of the various formations,

and several ocontain maps showing distribution of
outerops. ‘

The main limestone areas of Oklahoma may be grouped
as follows: northeastern; north-central;southern; Wapa-
nucka ls.; Arbuckle Mountain area in south-central; and
Wichita Mountain area in southwestern part of the state.
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Northeast Area

This area embraces the Oklahoma portion of the Oz-
ark Plateau, roughly the area north of Arkensas River
and east of the main line of M. K. & T. Railroad. The
area is characterized by a rather thick cherty lime-
stone knovn as the Boone formation, cropping out over
most of the area, with younger formations, including
some limestones, around the edges. Some older forma-
tions are exposed as a result of folding end erosion
within the area of the main Boone limesto.e outcrops.
At +the base of thc Pocne is thz St. Joe limestone mem=
ber, usually 15 to 20 feet thick, and generally showing
a high content of calclum carbonate. Rear the top in
some areas is another hish calcium limestone member
known as the Shert Creck oolive. The major portion of
the Boone is too cherty for a pood limestone. The Pit-
kin and Morrow formations which crop out around the
Boone contain good limestones.

North-central Area

The north-central area includes the area from cen-
tral Xey County to eastern Craig County, and extending
approximately as far south as northern Payne and cen-
tral Tulsa Counties. This area is mnot so dominantly
limestone as the northeastern area, but contains numer-
ous limestone beds alternating with sandstoues and
shales. The different limestones show considerable
variations in quality and thickness, but in all the
counties included in the area there are some beds of
high caleciun limestone.

Southeastern Area

This area includes the limestones of Creteceous
age, south of the Arbuckle and Quachita Mountains from
Love County east to Arkansas. The most prominent lime-
stone in this group is the Goodland which crops out in
a narrow band across the entire area. Other less promi-
nent limestones are present. The Goodland limestone is
usually high in calcium carbonate and has been used for

the manufacture of lime to some extent, especially at

Fort Towson.
Wapanucka Area

The Wapanucka limestone 1is present around the
eastern part of the Arbuckle Mountains, and to the
northeast as a long narrow outorop in Atoka, Pittsburg,
and Latimer Counties, where it is not associated with
other limestones of importance. The Wapanucka is quite
variable in character, locally near Bromide it is ex-
tremely pure, and in general contains less impurities
in and near the Arbuckle Mountains, but becomes cherty
to the northeast.

Arbuckle and Wichita Mountain Areas

If the dolomites of the Arbuckle group are includ-
gd, the thickest limestone in Oklahoma is to be found
in the Arbuckle Mountains. The limestones and dolomites
o? the Arbuckle group total some 7,000 feet. In addi-
t%on, in this areas, there are limestone members in the
Simpson group, the Viola limestone, and the limestones
of the Hunton group. Several of the formations of the
A?buckle group, and older formations of +the Timbered
Hills group, are present in the Wichita Mountains, par-
ticularly on the north side. These rocks are of the

same age and similar in character to much of the lime-
stone of the Arvuckle Mountains.

IMPORTANCE OF LIMESTONE IN THE
CHEMICAL INDUSTRY

Limestone and its chief basic products, lime and
carb9n dioxide, are intimately connected with the pro-
quctlon of many of the important chemicals and are used
in numerous industrial and chemical processes. “fith
the-lncreasing importance of industrial chemistry, the
basic raw materials from which chemicals may be derived

are also becoming of more value as potential mineral
resourcese.

Most of the important chemicals are derived from a
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relatively small number of raw materials. In a study
of the sources of 150 important chemicals produced in
this country, it was found that only 34 mineral raw ma-
terials are used.{l) Listed in the order of frequency
in which they are used, the first ten are: water, air,
coal, sulphur, mineral salt, limestone, sulphide ores,
brines, petroleum, and natural gas. Omitting water and
air, limestone becomes fourth on the list. In the list-
ing of frequency of use as & basic raw material in the
manufacture of the 150 chemical products, water, coming
first, was listed 99 times, and natural gas 23 times in
tenth place. Limcstone was listed 75 times. Thus, on
the basis of the number of chemical processes in which
they find a use, the ten basic materials listed above
appear to be of dominant importance to industrial
chemistry.

In addition to limestone,Oklahoma has an abundance
of most of the other ten leading chemical raw materials
and especially coal, sulphide ores, petroleum,and natu-
ral gas. Availability of these additional minerals in-
creases the potential value of the limestones, should
attempts be made to develop chemical industries in
QOklahoma .

Limestone and its products are used in so many in-
dustrial and technical applications that a list of
these uses would be too lengthy for a report of this
nature. In Table I some of the general uses of lime-
stone are given, together with brief remarks on the
quality of limestone required. Rock wool manufacturing,
a comparatively mnew and growing industry, utilizes im-
pure siliceous limestones, or limestone mixed with
silica or clay, as a raw material.(2)

In Tables II and III, analyses of a number of

1. Keller, R.N., and Quirke, T.T., Mineral Resources of
the Chemical Industries, Economic Geology, vol. XXXIV,
No. 3, May, 1939, pp. 287-296.

2. Wood, F. C., Rock Wool Possibilities in Oklahoma,
Oklahoma Geological Survey Bulletin 60, 1939.

samples of high grade limestones are given. Table II
includes limestones containing 95 per cent or more cal-
cium carbonate and Table III includes analyses contain-
ipg more than 90 percent calecium carbonate plus magne-
sium carbonate, but with not over 10 percent magnesium
carbonate. Magnesian limestones with more than 10 per-
cent magnesium carbonate are to be included in a Miner-
al Report on dolomites of Oklahoma.

The field data given, location of samples, thick-
n?ss, and overburden, are taken from field sheets com-
piled during the State Mineral Survey. The field work
was of a reconnaissance nature. In many, perhaps most
1n§tances, the thickness given represent the estimateé
thickness of an outerop from which only one or few
samples were taken. Hence, the analysis given may not
be representative of the entire thickness reported. For
some. of the deposits, several analyses are available
showing variations .of the limestone, but only those
a?ove 90 percent can be given here. The tables are
given for the purpose of making analyses of the better
limestones so far sampled available for distribution
and are intended only as a guide to deposits which ma,
appear to justify further investigation. Y

Additional information on man ifi i

) : ¢ y specific deposits
is available,and may be obtained by visiting or w?iting
the Oklehoma Geological Survey, Norman.

Chemical analyses by S. G. English, chief chemis

« G ist,
Herschel ?udduth, L. W. Workman, R. éeorge Mihram,
s?aff chemists of QOklahoma Geological Survey; and cho~-
mists of OState Mineral Survey; calculations by Se G.

English. Geological data by Robert H. Dott and J. O
Beach. n
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2/ Maximum percentages of alumina, iron and silica are
Those indicated as standard limits for purpose, and are
approximate averages of several authorities. Some users
permit higher percentages of impurities, others demand
higher carbonate content.

E/ Indicates magnesian limestone 1is satisfactory for

purpose.

2/ Part of the percentage indicated for CaCOz may be
MzCOsz. Some users prefer limestone, others magnesian
limestone.

In general, if no notation 1s given relative to
percentage of impurities, impurities are not obnoxiocus,
but increase the amount of material necessary to obtain

the required carbonate.

Table I compiled chiefly from information obtained
from the following publications:

Lamar, J. E., and Willman, H. B., A summary of the
uses of limestone and dolomite, Illinois Geological Sur-

vey, Report of Investigations, No. 49, 1938.

Miller, Benjemin Leroy, Limestones of Pennsylvania,
Permsylvania Geological Survey, Bulletin M 20, 1934.

Whitlatch, George I., Limestone, Tennessee Geologi~-
cal Survey, Markets Circular No. 3, 1937.

Publications of the National Lime Association.

U. S. Bureau of Mines, Information Circulars 6723,
6830, 7088, 6984.

Rock Products, chiefly vols. 41 and 42, 1938 and
1939.

with Calcium Carbonate Greater than 95%

9

LYSES

.3

LIMESTONE Al

TAB

L5 II.

Formation

Total  Th.  Ovb.

COz

g0

Cal

R0

Ins.

Location

Lab.
No.

ADAIR COUNTY

St. Clair®
Morrow °

20 1-30

100.80

55.201 0.40% 44.00

9-14N-24E 0.90 0,30
12-14N-24E 1.74 0.94

138

6€
9.£82

0

.6
42.64

4]
<#

none

54.34
53.78

791%*

?

Boone

4-30

o]
b

0.40

15-14N-24E 2.20 0.80

119

Pit¥kin
Hale

10

.24 20
42,94 100.76

99

0.64 42.10

none

54.30
52.52

21-14N-24E 1.40 0.80

148
161

1-15N-25E 2.44 1.86
34-15N-25E 3.16 1.18

none 42,48 10C.98 23 75 Pitkin

54.14

764%

ATOKA COUNTY

25-26-35-

_ Goodland

42.68 99.82 25

none

40

54,

4S-10E

4464

36 1 40 1.34

Fep0z, and MnO2, combinsd.

Ins.: Insoluble Residue, chiefly silica.

Ro03: Al203,

* Phosphate
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2. To obtain percent of magnesium car
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