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From 1852 no other records of the production of lime in Oklahoma -

are at hand until 1902, when the United States Geological Survey reports
the value of the production of the year to be $25.

Since 1902 the statistics on production have been very accurately
kept by the United States Geological Survey, but the exact amounts
are published only when more than two plants report. For this reason,
in order to give a connected record of production, it is necessary to esti-
mate the production for certain years. The following table shows the
production from 1902 to 1916, as given by the United States Geological
Survey and the Oklahoma Geological Survey. For the years 1915-1916,
the figures given are those obtained by the writer from the lime pro-

Year 1;2: :r].(e %fy Quantity. Value. srtg?é( 1;); p;r\l\crgrgegre pll\{(a.oﬁ t?;f
quantity. value. ton. -

1902 $ 25 $
1903 4,300
1904 24 319 3,194 24 + 10.00 No report
1905 24 415 4,650 23 10.00 No report
1906 630 4,850 . 7.70 2
1907 e 5,000 7,86 ' 2
1908 T e 5,500

e 6,000
13(1)?) 41 2,140 9,700 41 : 4.53 3
1911 37 3,472 14,603 40 4.21 4
1912 39 2,651 13,538 38 5.11 3
1913 39 2,640 12,160 39 4.61 4
1914 39 2,293 11,130 39 4,77 4
1915 40 x 3,033 | x 23,414 40 7.72 2
1916 : x 4,351 x 35,900 . x 8.25 x 3

e Estimated.
x Figures obtained by the writer.

i i lahoma since

. Lime has been produced at many places irf Oklahos
ilsl)lggrsbut tlﬁg places prodﬁcing on a large scale have been relatu{ely fevg.
Perh,aps the greatest number producing at any one time was 1n tltzl ;
when eight plants reported production. These plants were well scattere

over the eastern and southern parts of the State, there being one in each-

i i Dewey,
11 counties: Atoka, Coal, Comanche, Delaware,
(.)Ifoht::tofno, %?&:Eta, and Pawnee. "The greater number of these planis

worked for only a year or two and were closed down for various reasons..

nts in Delaware and in Coal counties.con.tinued until the be-
gr;l;};!flir}x)g];ao’; 1917, reporting considerable production in 1916. Tl_le-oi:l}}em
have been shut down for some time. Other counties reportmgt ;;cne
prodﬁction at various times are Marshall, parter, Murray, Pontotoc,
Sequoyah, Adair, Cherokee, Mayes, and Craig.
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The chief reason why so many of these plants were short lived was
probably due to the fact that very few of them were equipped for
economic production. The writer knows of only three modern kilns in
the State, and the production from these three kilns in 1916 was about
six times as much as that of the eight kilns in 1910. The three kilns
operating in 1916 were docated in Choctaw, Coal, and Delaware counties.
In the spring of 1917 a plant was installed in Adair County. Later
in the year an old plant near Ft. Gibson in Muskogee County was re-
paired and started operating again,

OKLAHOMA LIME PLANTS OPERATING IN 1916.
FORT TOWSON WHITE LIME COMPANY.

In Choctaw County the Ft. Towson White Lime Company has a
plant one mile east of the town of Ft. Towson. This plant was built
in 1914, but did not produce very much lime in either 1914 or 1915,
In 1916 it was in operation a greater part of the time and reported a
fair production. The plant is well equipped, considering the time it hag
been in operation. "It has a capacity of 140 barrels of lump lime per
day. It has a circular steel kiln, lined with fire brick. It is 35 feeb
high and 18 feet in diameter, on the outside. The inner dimensions
vary from top fo bottom: in the burning area immediately above the
fire grate the kiln is 8 feet square, a cooper shop 28 by 30 feet and a
store room 26 by 80 feet with a capacity of 2,000 barrels. The tram-
way is 210 feet long and has an elevation of 65 feet. The car used
on the tramway holds 7 barrels of stone and is hoisted by an oil engine.

The plant is located on the Goodland limestone. The formation
at this place, from the bottom of the quarry to the top of the forma-
tion, is 38 feet thick. The position of the base of the formation could
not be determined but it is estimated to be from 10 to 15 feet below.
the quarry level. This would indicate a thickmess of about 50 feet.
The limestone is of a dull yellow color when fresh, and a creamy white
to almost chalk white when exposed to the sunlight for a few days,
There are no well defined bedding planes. The formation is nodular on
weathered surfaces and is so soft that in places it can easily be marked
with the fingernail. Near the base of the quarry the stone seems to
be hard and blue and does not turn so white after drying. It is
thought that the white, soft rock above is due to weathering, and that
as soon as the quarry face has gone back far enough the entire forma-
tion will be of the hard, compact, light-blue variety. Near the top of
the quarry face, solution joints, which are accompanied by discoloration,
are very common. The quarry face is only 22 feet high and from
its top the hill slopes back to where the Goodland limestone is capped
by a 5-foot stratum of oyster shells, which, with the marly clay above,
composes a part of the lower member of the Kiamichi formation.

" The rock at the quarry is composed of fragmentary fossils with
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occasional well-preserved gastropods and bivalves of considerable size.
It has no definite bedding planes or joint planes along which it breaks.
When shot it breaks up into pieces a foot or less in diameter and there
is a great deal of fine material which is too small to be used in the
kiln. As yet the company has not been able to make use of this fine
material and it has accumulated until at times it is in the way. How-
ever, plans are under way to install a pulverizer which will produce
pulverized limestone from the waste material.

The formation is an exceptional pure high-calcium limestone. Fol-

lowing are two analyses furnished by the cornpany and one analysis made
by the writer: -

Aug. 1912, Percentage.
Silica 1.3
Iron and aluminum oxide 1.0
Lime 97.8
Magnesia K]

Total 100.7

Aug. 1914,

'Cil.CO3 96.89
MgCOa 1.00
Iron oxide 1.28
Silica 25
Undetermined .58

Total : 100.00

In February, 1917, the writer collected a sample* which gave the
following analysis:

Chemical Analyses of Limestone from Ft. Towson.

. Percentage.
SiO2 . 3.14. '
Fezoa, AIZOsx 2.60
CaO 47.20
MgO : 27.50
Loss on ignition : 20.82

*Special care was taken to obtain a representative sample for
analysis from each formation. In collecting this sample the following
method was used: ) _

By beginning either at the top or the bottom of the quarry face, a
small rock about an inch in diameter was collected from each ten inches
of the quarry face. Great care was taken to get these pieces as near
the same size as possible and approximately the same distance apart.
The sample was placed in 2 paper sack, well wrapped, then placed in
a second paper sack before leaving the quarry. When it arrived at the

-PLATE V).
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laboratory all rocks were crushed, pulverized, and thoroughly mixed,
after which a representative sample was taken for analysis.

The Ft. Towson White Lime Company is at the present time the
only plant operating in the State. It was unable to supply its demand
in 1916. The company is planning to erect a second kiln, which will
be larger and have a greater capacity than the onme mow in use. In
addilion fo this the company is at present installing a hydrator, and is
planning to install a pulverizer in the near future. The St. Louis &
San Francisco Railroad has recently built a spur fo the plant.

VIOLA WHITE LIME COMPANY.

In Coal County the Viola White Lime Company, at Bromide, has
a plant which has been operated since 1908. This plant is located
on the Viola limestone and is working the lower member. It has a
capacity of 200 barrels per day. It has a circular concrete kiln lined
with fire brick. The inside of the kiln is circular down to the fire
grates. It is 30 feet high, 11 feet in diameter at the top, and tapers
1o the fire box, where it is 8 feet in diameter. The plant has a cooling
flocr 30 by 30 feet, a store room 48 by 54 feet, and a cooper shop 28
by 30 feet. The tramway is about 70 feet long and has an elevation
of 4 or ¥ feet. Steam is used both in hoisting and for drilling in the
quarry. i

The quarry is located on the lower member of the Viola limestone
formation, which contains a great deal of chert. The formation is well
bedded, the beds averaging from 4 to 8 inches in thickness and
dipping as much as one degree to the north, away from the kiln. The
rock is very easily quarried by placing a shot so that it cuts the bedding
planes on the back side, allowing the rock to be easily removed. It is
thought by the management that if it were not for the great amount
of chert nodules which have to be picked out, that one man could very
easily supply the kiln with rock. Interbedded with the limestone are
beds, bands, and nodules of chert. A few of the limestone beds also
have a high percentage of silica apparently thoroughly disseminated at
the time of deposition. From 10 to 15 per cent of the rock is chert,
but owing to the fact that it shatters easily and is of different color
and texture it is easily picked out and does not often find its way to the
kiln, Sorting, however, necessitates extra help at the quarry.. The rock
containing disseminated silica frequently finds its way to the kiln and
causes an inferior grade of lime if it is allowed to pass the sorter on
the cooling floor.

The quarry was first started on the level of the base of the kiln,

Tt has been worked up and back in an effort to find a place where the
chert was not so abundant. At present the base of the quarry is some
25 feet above the base of the kiln, and extends up to about 50 feeb
above the top of the kiln. Everywhere, so far, the formation shows a
" high percentage of chert. The writer found chert all the way from the

PLATE VII.

bage of the kiln up to 15 feet above the upper limits of the quarry, that
is, 15 feet above the highest place from which any stone has been taken
out. Above this point no chert was found. It is probable that a horizon
could be found farther up the hill at which the limestone would be

relatively free from chert and from which a high grade of lime could
be produced.

An analysis of this formation made by Erasmus Haworth* of the
Kansas Geological Survey in 1911 is as follows:

Analyses of Viola Limestone.

Percentage.
Ca,COg 97.83
MgCOs : 49
Ferric oxide (Fezos) . .52
Alumina (A1208) : .00 .
Silica (8i0,) 80
D —
Total 99.64

*U. 8. Geol. Survey, Mineral Resources, 1911, -
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Clremical Analyses of Viola Limestone from Bromide.

8i0, 25.84
Fe, O, ALO, 23.08
CaO 36.84
MgO 3.47
Loss on ignition 9.56

The plant has not been working since November, 1916, but it is
hoped by the management that it will start up soon after June 1, 191%.
It is located about half a mile northwest of Bromide and one-fourth
mile north of the Coal-Johnston County line. It is on a branch line
of the Missouri, Oklahoma & Gulf Railroad and it is necessary to haul
the lime from the kiln to the depot, a mile and a half distant. The
management hopes to secure a spur out to the kiln. Plans are under
way for installing a pulverizer to produce a ground limestone for use
in glass plants and refineries, as well as for fertilizer. :

GROVE WHITE LIME COMPANY.

In Delaware County the Grove White Lime Company has a plant
about two and a half miles south of the town of Grove. The plant
was built in 1908 and has been running practically all of the time
gince then. It has a capacity of 125 barrels per day. It has a circular
steel kiln 30 feet high, lined with fire brick. Its inside diameter at
the top is 20 feet and at the grates 4 feet 6 inches. The cooling chamber
is 12 feet deep and cone-shaped. The dimensions of the cooling floor
are 18 by 60 feet. The cooper room is 20 by 60 feet and the store

room 48 by 60 feet. The tramway is 125 feet long and 35 feet high.

Steam is used for hoisting and also for drilling on the quarry.

The kiln is located on one of the crystalline lime members near
the base of the Boone formation. The quarry face is 250 yards long
and in places 60 feet high. The limestone is very coarsely crystalline
and of unusual purity. It is overlaid by chert of considerable thickness.
The quarry was opcned on the side of a hill which had a slope of ap-
proximately 45°. The overlying chert was stripped off, as far back as it
could economically be worked. The operators figured that it was
cheaper to hanl the rock on the tramway than it was to strip the in-
creasing amount of chert and for this reason they extended the quarry on
down the side of the bluff. The formation is light blue in color. A
detailed description of the formation beginning at the top is as follows:

Heavy beds of blue, hard coarsely crytalline, fossiliferous limestone,
with occasional spherical chert concretions from 3 to 10 inches in
diameter ..., . 7 feet.
A single bed of blne, crystalline, fossiliferous limestone, almost a
marble. Banded with fossils varying in abundance, relatively free
from chert, oceasional stylolitic structure (this is the rock that 1s
most desirable for lime) 10 feet.
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Blue limestone with occasional white to yellow chert nodules (per-
haps 10% chert) - 2 feet.
Yellowish, cherty limestone with abundance of chert noludes (about
as much chert as limestone) 2 feet.

Above the limestone there is from 10 to 40 feet of rusty, well-
bedded chert which must be removed. As the quarry works back into
the hill there is an increasing amount of chert to be removed. The
formation dips at a low angle to the north about 15 feet per mile,

This is a high-calcium lime of unusual purity. The owner of the
plant did not have an analysis at hand but said that the analysis which
had been made gave 98.5 per cent calcium carbonate. )

Chemical Analyses of Boone Limestone near Grove.

Percentage.
SiO2 18.22
Fezos, A1208 5.43
CaO 45.12
MgO ... 3.04
Loss on ignition : 28.19

PLANT AT WATTS.

The plant of the Grove White Lime Company has been sold to
the Rogers White Lime Company at Roger, Arkansas. It is being
dismantled and moved to Watts, in Adair County, Oklahoma. The
writer has been unable to secure any definite information concerning
this new plant. It is thought that the quarry will be located an the
same horizon ‘in the lower Boone formation as at Grove.

Grove is located at the end of a branch of the St. Louis & San
Francisco Railroad which enters Oklahoma from Arkansas. Watts is
much more favorably located on the main line of the Kansas City South-
ern Railway, and from this point shipments can be made to points in

_Oklahoma more quickly and with less expense.

IMPORTS OF LIME IN OKLAHOMA.

In 1916 Oklahoma produced 4,351 tons or 335 car loads of lime.
There are no figures to be had as to the exact amount of lime used in the
State during a given period but estimates can be made which will ap-
proximate very closely the actual conditions. In making the estimates

-care has been taken to get representative cities and towns which have

no factories or mills to use an excess of lime. The cities and towns
of the State were grouped according to population and the records
of lime consumption used from representative towns in each group:
When this total was obtained the amount used by the glass factories
was added. Oklahoma cities and towns are estimated to have used in
1916, 1,370 car loads or 17,710 tons of lime. - Of the 18 glass plants,
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figures from 7 are at hand. Taking half the average of these seven

as an average for the other nine, it is estimated that the glass plants
of the State used 750 car loads, or 9,750 tons*.

The total estimated amount of lime used in Oklahoma in 1916,
then, was 27,460 tons, or 2,120 car loads. This figure is most certainly
too low, however, as all towns under 2,000 population, and all factories
other than glass plants have been left out of the computation.

It is not known that the 4,351 tons of lime produced in Oklahoma
in 1916 was all used in the State, but, granting it was, there must

have been something like 1,785 cars of lime shipped in the State in that
year.

In view of Oklahoma’s unlimited resources for producing lime
there seems to be no reason why the importation of lime should not
cease and in a short time it would be necessary. Instead, the State
should be exporting large quantities to other states less favored.

. *In these figures are included pulverized limestone as well as quickb
and hydrated lime.



