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FOREWORD

The object of this report is to make available the
chemical analyses &and locetions of samples of better
grades of Oklahoma dolomites that have been collected
and analyzed by the Oklahoma Geological Survey, and by
the State Mineral Survey, (WPA Project 65-65-538); and
to present a summary of the general distribution of
dolomites and magnesium limestones in Oklahoma and a
discussion of the general uses of these materials.

Information on locations of deposits, thicknesses,
and chemical s&nalyses are taken partly from results of
the State Mineral Survey field and laboratory sheets
on file in the Oklahoma Geological Survey offices, and
in part from field work of the Oklahoma Geological Sur-
vey and laboratory analyses by the Survey chemists.
Additional data on some of these deposits is available
at the Oklahoma Geological Survey, Norman.
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MINERAL REPORTS:
No. 1, Voleanic Ash and Tripoli
No. £, Phosphate
No. 3, Glass Sand
No. 4, Iron Ores

No. 5, Limestone Analyses
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DOLOMITE
AND
MAGNESIUM LIMESTONES

Dolomite is a rock mineral composed of calcium and
magnesium carbonate with +the chemical formula CaCOgz.
MgCOz, or sometimes written Caﬂg(003)2. A pure dolo~-
mite is composed of 54.35 percent calcium carbonate,and
45.65 percent magnesium carbonate; or carbon dioxide
(CO,), 47.9 percent; calcium oxide (Ca0), 1lime, 30.4
percent; and magnesium oxide (Mg0) 21.7 percent.(1)*

Dolomite resembles limestone in general appearance,
but is slightly harder and heavier, and does not effer-
vesce as readily in cold acid. Dolomite is rather wide-
ly distributed, but is not nearly so abundant as lime-
stone.

Meny limestones contain varying amounts of magne-
sium carbonate, and various terms have been used to de-
signate these limestones. A general classification (2),
(3) uses the term limestone where the magnesium carbon-
ate is less than 10 percent, magnesium limestone if the
percentage is 10 to 40 percent, and dolomite if the
magnesium cerbonate is 40 to 45 percent. Another
classification (4) lists limestones as having less than
5 percent magnesium carbonate; magnesium limestone up
to 15 percent magnesium carbonate, and high magnesium
limestone above 15 percent magnesium carbonate. The
term dolomitic limestone is often used to describe lime
stones containing megnesium in proportions less than
that required to form a pure dolomite. In this report,
analyses are given only where magnesium carbonate is
greater than 10 percent and total magnesium and calcium
carbonate above 950 percent.

* See bibliography at the end of this report.



GENERAL USES

Dolomite may ©be used for meny of the purposes for
which limestones are used in industrial and chemical
processes. In certain processes, some users prefer
high calciun limestone and others prefer dolomite or
magnesium limestones. However, in other processes,
even a small amount of magnesium in +the limestone is
objectionable, and in a few instances, dolomite can be
used where limestone is not satisfactory.

Uses of dolomite for which chemical properties are
important include: manufacture of refractories, as a
source of basic magnesium carbonate for heat insulation,
paper manufacture,lime mortars and plasters, blast fur-
nace flux, plastic magnesia, glass manmifacture, source
of carbon dioxide, technical carbonate,and other chemi-
cals, agriculture (for soil treatment and as a fertili-
zer), paints, kalsomine, whitewash, varnishes, Vienna
lime, ceramics, prepared whiting,in manufacture of rub-
ber, in tanning, in preparing fungicides, and as a
mineral filler in a number of products.

Uses for which physical properties are important
include: building stone, crushed stone, coal mine dust-
ing, asphalt filler, and other miscellaneous uses. For
most of these uses, either limestone or dolomite can be
used, and for some purposes, as building stone, other
types of rocks are available.

Increasing importance of industrial chemistry, the
development of new products,and new uses for materials,
lend added potential importance to raw materials wused
in chemical industries. In a recent study of the miner-
als used as raw material in the manufacture of 150 im-
portant industrial chemicals, magnesium minerals were
listed as 24th in importance.(6) While this ranking is
well below that of limestone which ranked €th place in
frequency of use, dolomites would be of considerable
value in association with other chemical raw materials
should chemical industries develop in Oklahoma. The
thicker deposits are generally associated with lime-
' stones, some of them not far from petroleum, natural
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Lime Mortars and Plasters: In some areas,dolomites
are used extensively for making lime. For many uses,
either a high calcium or a calcium-magnesium lime is
satisfactory, but for a mnumber of purposes, either one
type or the other is required. High magnesium lime is
much used for finishing-coat plaster because of its
higher plasticity. Dolomitic lime mortars have a higher
strength than limestone lime mortars. '

Chemical Industries: Dolomite 1is not used in as
many industrial chemical processes as limestone, but is
of considerable importance. A large amount of carbon
dioxide is obtained from dolomites. In one process, the
erushed dolomite is treated with sulfuric acid to lib-
erate carbon dioxide, and leaving a solution of magne-
sium sulphate containing precipitated calcium sulphate.
The solution is evaporated to recover the magnesium
(Epsom salts).

Agricultural: Dolomite or magnesium limestones may
be used for treatment of sour soils and to furnish es-
sential plant minerals. Little attention has been given
to magnesium requirements for plant growth until compa-
ratively recent years, and available literature (8) (9)
indicates that soil men are not yet in complete agree-
ment on the magnesium requirements of soils.

Magnesium oompounds are present in the seeds,
fruits, flowers, roots,and tubers of plants to a great-
er extent +than calcium; while calcium is more abundant
than magnesium in the leaves, stems, and wood. It is
well known that magnesium is a constituent of the chlo-
rophyl molecule. (9)

While dolomite offers a source of magnesium, it is
not water soluble and therefore not readily available
for plant food as raw dolomite. When mixed withl super-
phosphates to form a fertilizer mixture, the magnesium
and the superphosphates react to form soluble magnesium
compounds. However, magnesium of dolomite 1s known to
become slowly available, probably through the action of
plant acids, and if in sufficient quantity, will supply
plant needs. Other magnesium compounds in more soluble



gas, and coal, which are also of great importance to
the chemical indusiry.

Some recent developments in use of dolomites in
industry include =a 'specially prepared dead-burned
dolomite in glass manufacture to replace lime and raw
dolomite in the glass mix. Reported advantages are that

it is relatively free from dust, carries enough alumina
to replace part of <the feldspar, and has a specific
gravity near that of glass sand." (7) '

Uses of Dolomite Where Chemical Composition
is of Importance

Refractories: Bureau of Mines statistics indicate
that approximately half = billion tons of dead-burned
dolomite are used each year for refractories in steel
and other types of furnaces. It is wused as a substi-
tute for magnesite refractories largely because of low-
er cost at most of the steel centers. Magnesite must
be shipped from the west coast or imported.

Technical Carbonate: Sometimes called hydro-magne-
site or basic magnesium carbonate, is used in the momu-
facture of molded insulation. It is mixed with asbestos,
85 percent technical carbonate and 15 percent asbestos,
molded, dried, cut to sizes desired, for use chiefly as
pipe and boiler insulation. Rock wool possibly could
be substituted for asbestos. Technical carbonate may
be made from dolomite by a process nof calecininz, slak-
ing with water,recharging the calcium oxide with carbon
dioxide, and recovering the basic hydrated magnesium
carbonate formed during the process.

Paper Mills: In the sulphite process of paper
manufacture, either limestone, magnesian limestones, or
dolomite may be used as a base for making the acid
" liquor,consisting of magnesium and calcium bisulphites,
which is used in dissolving all constituents, except
cellulose, from wood., Two chief systems are in use, the
tower system, and the milk of lime system. HMagnesium
content is objectionable in the tower system,but in the
milk of lime system, dolomite is preferred.
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form are also available in commercial fertilizers.

Dolomite Brick: Processes for manufacturing refrac-
tory brick from dolomite that are reported as efficlent
for some purposes as magnesite brick, and at less cost,
have been developed recently. (10)

USES OF OKLAHOMA DOLOMITES

Dolomite has not been produced in Oklahoma to any
considerable extent for its magnesium content. Most ex-
tensive use has been as a building stone, especially in
the western part of the state where the Permian dolo=-
mites are generally the most durable building stone
available. No large guarries in these dolomites have
been reported,but in many localities small amounts have
been taken out for local building purposes.

One quarry has been reported in the Cotter dolo-
mite in sec. 17, T. 23 N., R. 25 E., Delaware County,
where the stone is removed for agricultural purposes.
Analysis No. 8239 was made from a sample from this

guarry.
Oklahoma Dolcmites

No detailed, comprehensive study has been made of
the dolomites of Oklahoma, but enough chemical analyses
are available to indicate that +the state has Ilarge
quantities of dolomite of fairly high purity. Most of
the dolomites and high magnesium limestones are found
in the Arbuckle and Wichita Mountains, belonging to the
Arbuckle group of rocks, of Cembrian and Ordovician age.
Dolomite of Ordovician agze, known as the Cotter, is
found in northeastern Oklashoma, and at least one high
grade dolomite of Pennsylvanian age has been found in
Osage County. There are several thin, but widespread
dolomite beds in the Permian rocks of western Oklahoma.

CAMBRO-ORDOVICIAN

Arbuckle and Wichita Mountains: Dolomites in the
Arbuckle group of the Arbuckle and Wichita Mountains
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ocecur as series of dolomite beds associated with lime-
stones. Most massive dolomites of this area are in the
lower formations of the Arbuckle group, especially the
Royer formation of Cambrian age, in the Arbuckle Moun-
tains; the Butterly formation of Cambrian age 1in the
Arbuckle and Wichita Mountains; and the Strange forma-
tion in the Wichita lountains. Other dolomitic Dbeds
are present in the upper formations of the Arbuckle
group, especially in the West Spring Creek formation in
the Arbuckle Mountain area,{11l) but these formations
are not so dominantly dolomitic as the Royer, Butterly,
and Strange.

Dolomitic beds are also known in the Simpson group
chiefly in the eastern part of the Arbuckle Mountains,
where dolomitic zones are present in the lMclish forma-
tion. No analyses are available of samples from the
Simpson dolomites.

Analyses of several samples collected from the Are
buckle and Wichita Mountains indicate that a large
amount of fairly high grade dolomite is available in
those areas. Not enough analyses have been made to give
any detailed knowledge of the chemical character of the
dolomites. Approximate determinations from detailed
sampling by C. E. Decker and C.A. Merritt, are publish-
ed in Oklahomaz Geological Survey Circular 15.{12) The
samples were collected along Highway 77,south of Davis,
Oklahome, and determinations by Merritt indicate that
in the lower 2,250 feet of the Arbuckle group there are
about 1,500 feet of dolomites, and most of the remain-
der in this part of the section is made up of dolomitic
limestones. The same dolomites appear +to be present
farther east and in the Wichita Mountains, at 1least in
part. The upper 5,000 feet of Arbuckle limestones along
the highway apparently contain only minor amounts of
good dolomite,although dolomitic limestones are report-
ed.

Toward the eastern part of the Arbuckle Mountains,
particularly in the area between Scullin and Hickory,
and also in the Wichita Mountains, the upper formations
of the Arbuckle limestone appear to contain more dolo-
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mites. A few analyses have been made of samples from
the higher dolomites in the Wichitas but none are a-
vailable from the eastern Arbuckles.

The following table of formations of the Arbuckle
Group is compiled from Decker's recent classification
(11), and presented here to indicate the relative posi-
tions of the formations from that area listed in Table
I11.

Table I

Table of Formations of the Arbuckle Group
in the Wichita and Arbuckle Mountains (11)

AGE | GROUP FORMATIONS AND MEMBERS
West Spring Creek, (some dolomite in
eastern Arbuckles.)

_ |Kindblade (Dolomite)
=
= Cool Creek
=i
= o8
Eg é Strange (Dolomite, Wichita Mts. only)
5 | & ~

o McKenzie Hill

o Melfichel member |

é Chapman Ranch member

&

= Butterly (Dolomite, Arbuckle Mts. only)
g Signal Mountain
-
g Royer (Dolomite)
3

Fort Sill

Note: Cotter dolomite of northeastern Oklahoma is about
the same age as the Kindblade formation. The
Tyner is equivalent to some of the Simpson forma-
tions.
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Northeastern Oklahoma: Analyses are available of
o, few samples of dolomite from Delaware and Cherokee
Ceuntiés. The samples analyzed contained slightly more
impurities than some of the dolomites from the Arbuckle-
Wichita Mountain areas. The samples from Delaware Coun-
ty are believed to be from the Cotter dolomite, of
about the same age as the Kindblade formation, of the
Arbuckle Mountains, and the one analysis from Cherokee
County is thought to be from the Tyner formation.

No previous studies have been made of the chemical
character of the dolomites in this area,and the present
data are little more <than enough to indicate that good
dolomites may be present. The high-calcium St. Joe
limestone member of the Boone formation occurs above
the dolomites and should be available near most of the
outcrops of the Tyner and Cotter dolomites. The St. Joe
would furnish limestone for any operations where such
material may be needed in connection with the use of
dolomites.

CARBONIFEROUS

Rocks of Carboniferous age cover most of the east-
ern half of Oklahoma, and include a considerable number
of limestone beds. Only one analysis is available from
rocks of that age with a calcium-magnesium carbonate
content above 90 percent, the standard arbitrarily set
for this report. The sample was collected from the
Wildhorse limestone near the center of the N% sec. 21,
T. 22 N., R, 10 E., Osage County, and the analysis in=-
cluded in Table III as laboratory No.6107. At the point
where the sample was collected, the entire formation is
about 10 feet thick, but only a part of this thickness
was represented in the sample. '

The analysis is of interest as an indication of
the presence of fairly good dolomite in rocks of the
Pennsylvania series of that area. Other 1limestones of
Pennsylvenian age are known to contain some magnesium
along parts of their outcrops in that area, iacluding
such formations as the Avant, Dewey, and Hogshooter
limestones. Most of the limestones of mnorthern Okla-
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homa from Kay County east to Nowata County, become very
thin, entirely disappear, or merge into sandstones and
shales toward the south.

PERMIAN

Dolomites of Permian age are associated with the
gypsums, shales, and sandstones of the Permian red beds
of western Oklahoma,in contrast with dolomites of other
areas of the state which are usually associated with
limestones. In general, these dolomites are found in
relatively thin beds which extend for considerable dis-
tances. Thickness of individual beds is usually from e
few inches up to & few feet. In eastern Washita County,
T. 11 N., R. 14 W., 15 feet of dolomite 1is reported at
the base of the Quartermaster formation. (13) (14)

Analyses of several samples that contain above 90
percent calcium and magnesium carbonates are given in
Table III. A rnumber of analyses are available from
dolomitic deposits in western Oklahoma in which the
calcium-magnesium carbonate 1is between 80 and 90 per-
cent, but these are not included in this report.

Western Oklahoma dolomites are found in Jackson,
Greer, Harmon, Kiowa, Washita, Custer, Caddo, Canadian,
Blaine, Dewey, Major, Woodward, Woods, and Harper Coun-
ties. Dolomite beds that have been named include: Day
Creek and Relay Creek; and in the southwest part of the
state, the names Mangum, Creta, and Jester (13), heve
been given to dolomites associated with the Blaine gyp-
sums of +that area. Unnamed dolomite beds are also
associated with the Blaine gypsums farther north. A
massive dolomite is found at the base of the Quarter-
master formation in some areas, and locally, in the
vicinity of Weatherford, there is a dolomite in the
Rush Springs sandstone.

/"
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"Dolomites in western Oklahoma have been of impor-
tance to petroleum geologists and others in correlating
formations and mapping geology and structure,since some
of them can be traced over considerable distances. Be-
cause they occur in areas lacking in limestone,they may
be of importance to agriculture,should it become neces-
sary to treat soils either to correct sour soils or in=-
crease calecium and magnesium content. For correcting
acid soils,dolomite is fully as effective as limestone,
and increasing attention is being given to the need for
magnesium as well as calcium,both of which are supplied
by dolomite.

CHEMICAL ANALYSES

Table III includes only those analyses of dolomite
and magnesium limestones from Oklahoma now availlable in
the files of the Oklahoma Geological Survey with cal-
cium and magnesium carbonate content of 390 percent or
greater. No analyses are included in which the magne-
sium carbonate is less than 10 percent, and in most of
the analyses given, the ratio of calcium to magnesium
"is about that of a normal dolomite.

The analyses given are not intended as a complete
study of the dolomites of Oklahoma, but are presented
to call attention to locations from which samples con-
taining less than 10 percemt Iimpurities have been col-
lected and analyzed. Most of the important known dolo-
mite formations are represented in the analyses, but
sampling was not in sufficient detail to present the
chemical character of the entire thickness of outcrops,
or any changes in quality of material that may exist in
different exposures.

Analyses were made in part by chemists on the
State Mineral Survey, (WPA Project 65-65-538) and by S.
G. English, H. Sudduth, and C. L. Workman, chemists for
the Oklahoma Geological Survey.
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Third Printing, 1981

This publication, reprinted by the Oklahoma Geological
Survey, is issued by the Oklahoma Geological Survey as
authorized by Title 70, Oklahoma Statutes, 1971,
Section 3310, and Title 74, Oklahoma Statutes, 1971,
Sections 231-238. 100 copies have been prepared for
distribution at a cost to the taxpayers of the State
of Oklahoma of $47.52.
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