


















































































































































82 'OKLAHOMA GEOLOGICAL SURVEY.

Analysis of sample of sand j_'rém one-half mile south of Russet.
Fe.0, AlLOy, Ca0 MgCQ ~ Si0,  Organic matter.:
Jd26 0 174 07 0BT - 99458 022

No.
Gb

Atoka and

" Size of grainé of samples of sand from one-half mile south of Russet,

Mesh. | | | | | »
\| 40 ‘ 60 | 80 100 200 | Pan.| ‘Total. - No. 1
No. | . | 1 - | . L

18.3 | 12,32 |

G6 .......... | .1 | 8.46| e6.11 .25 | 99.98
' No. 2.
The chemical and physical analyses show _this to be a
good grade of glass sand. The per cent of impurities is
small and the grains are snbangular and transparent. :
Exposures similar to that near Russet are seen just ~ No.

below Randolph near the St. Lounis and San Francisco Rail-
road. Another occurs near Teller, and still others are Tre-
ported near Tishomingo, Milburn, and Filmore, on the
Chicago, Rock Tsland, and Pacific Railroad. _

Madill.—One-half mile northwest of the public square
in Madill is a sand bluff 75 yards long and 25 feet high.
Tt is capped by from five to ten feet of surface soil. The
10 feet of sand at the top of the exiosure is reddish brown

=
Q
LRoo W

railroad cuts.
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Caddo is given by Mr. Larkin. 8.
Section of Trinity from Caddo to Atoka.

vellow eclay with local lenses of con-
glomerate containing large waterworn
oulders ......civeiiiieiiiiiinninn

grayish yellow, sandy clay which

grades downward through many  thin

lentils of eourse, waterworn, and angu-
lar gravels ............. ceeeinnn..
fine conglomerate in beds of gray
sandy clay ........... e eee e
yellow and brown pack sand........
yellow, sandy clay

gray, sandy clay with yellow streaks

hiatus, bottom land ................
yellow clay streaked with red and con-

- taining lenses of gray indurated sand-

stone .

-----------------------------

grayish yellow clay, sandy at the base -

reddish yellow sand in matrix of clay

hiatus, valley of Davis and Boggy
‘Creek .....covvveivnens
grayish white sand ............ ...

blue, arenaceous clay streaked with
yellow ..oiiii i e
reddish, yellow sand eross bedded....
grayish, blue sand with clay matrix...
green colored arenaceous clay .... ..
pack sand reddish brown with iron
stone concretions at the bhase ......
grayish yellow clay red in places and
containing occasional lenses of sand..
blue arenaceous eclay with lenses of
white sand .......................

yellow pack sand ..................
yellow clay changing into white sand,
much cross-bedded, then into vellow
sand in matrix of fine vellow clay in

one of which was found the dinosaur-

ian coracoid
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Texas Railroad from a point 4 miles north of Caddo north
nearly to Atoka are several good exposures of sand iu the
The following section of Trinity between

Feet.

10

40

and contains too many impurities for glass. The next 10 II:TTO' 18-
feet is represented by sample (6. Crossbedding and ir- NO- T
regular deposition are seen in the whole blnff. Portions 0. 1L
of the 10 feet are made up of lenticular pockets of almost. No. 19
pure, white sand. Around these pockets are little seams of NO' 15
impure yellowish sandstone. At the base of the bluff oe- 0. 1a.
curs a greenish blue sandy clay. The bluff is only a short No. 14
distance from either branch of the St. louis and San Fran. NO. 15
ciseco Railroad and can be reached easilv. From this bluff N°' 16,
the sand extends to the south and underlies almost the en- NO. 17,
tire town of Madill. The following analysis shows the 0. 14.
character of the sand. ' . : :
, _ No. 18.
Analysis of sample of sand from near Madill. No. 19
No. Fe.0, ALO, Ca0 WMz0 Si0: Organic matter. . :
G6 | 154 636 | 1 061  98.89 .08 . No. 90.
. Size of grains of sample of sand from near Madill. .No. 21.
W; 40 ‘ 60 | 80 100 I| 200 | Pen. l' Total.
No. ! : | !
68 .......... [ 95| 1.85| 27.36 [ 27.46 | 40.29 | 2.12 | 100.01
Oaddo to Atoka .—Along the Missouri, Kansas, and 8. Op. ot
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No. 22. yellow clay arenaceous in places.... - 12

No. 23. arenaceous clay grayish yellow clay
iron stone concretions present with it 15

No. 24. reddish, gray sand with unidentified . .

species of Gryphaea and Ostrea...... 12

No. 25. grayish yellow sand in matrix of clay
: very argillaceous in places.......... 32

No. 26. yellow clay streaked with blue sand in
places ..., e 6
No. 27.. yellow pack sand cross bedded....... 10
Total .....ccvvviiiiviiinnns. . 633

The Trinity in this region is characteristically a com-
posite of sand and clay. Usunally there are no sharp bound-
aries between the sand and clay beds, the gradation being
gradual from one to the other. In places, however, irregular
changes take place, both vertically and horizontally. At
other places the sand gives way horizontally to the clay
which continues for some distance and then suddenly be-
comes again predominantly sand. :

In the long cut 114 miles north of Tushka on the Mis-
souri, Kansas, and Texas Railroad, 5 to 20 feet of sand is
- exposed. Some of this is pure white sand, but it oceurs in

small lenticular pockets and is not in sufficient quantity to
be worked. _

. .Omne-half mile south of Tushka there is another cut
similar to the above. White sand is also found here in small
pockets. The deposit on the whole is cross-bedded, lenticu-
lar, and contains a large per cent of impurities.
~In the big cut 2% miles north of Caney as much as 30
feet of sand is exposed, and the irregular character seen in
the other cuts is in evidence at this place also. From one
of the lenticular pockets sample G7 was taken. This pocket
is the most prominent exposure seen between Atoka and
Caddo and is about 50 feet long and 10 feet thick.

Analysis of sand from railroad cut 2 1-2 miles north of Caney.
No. Fe.0, AlLO, Ca0 MgzO Si0: Organic matter.
G7 098 ° 152 04 .066 - $9.507 a117

Size of grains of sand from railroad cut 2 1-2 miles north of Caney.

Mesh.
\ 40 | oo 80
No.

Gl ........ .| 2.05 2.47| . 24.11 | 25.35 142,75 | 3.25 }...90.98 .
The grains are subangular and transparent.

I [ I
100 || 200 | Pan. | Trotal.
|
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 Goodland to Antlers.—A few pockets of white sand
were seen in the Trinity along the St. Louis and San Fran--
cisco Railroad between Antlers and Goodland but such evi-

.dence as could be obfained indicates that the purer grade of

sand- does not occur in sufficient quantity. Boring might
reveal a considerable quantity of good sand but it would
doubtless be in pockets and hence too uncertain in quantity
to warrant being guarried at present.

Summary.

From the above discussion of the several localities of
the Trinity it will be seen that in several places commercial
quantities of good sand occur. The deposits at Greenville,
northeast of Durwood, and at Madill are readily accessible.

" It should be noted, however, that the beds of sand extend

east and west along the strike from the exposures deseribed
in each case, the details of the several localities being given
to show the general character and manner of occurrence of
the glass sand in the Trinity as a whole. Other localities
might be cited in which the deposits would compare favor-
ably with those described.

Silo- Formation.

(lass sand has been reported in the Silo formation which
cuterops in Marshall, Bryan, and Choctaw counties, south
of the Washita formation, but a study of this formation fails
to substantiate this report. The Silo is composed of sand
and shales very much hike those of the Trinity, but are more
regular, . .

B A 20-foot bed of sandstone runs east and west, north of
Durant. It outerops on the bhank of a creelk about one-hali
mile -northeast of the Normal School building. The bed is
capped with 3 feet of surface soil. Underneath this sur-
face soil 2 feet of coarse-grained sand occurs. The next 8
feet is represented by sample H1, the analysis of which is
given below and shows the sand to be suitable for the poor-
est grades of bottles. The lowest 12 feet runs high in iron
and cannot bé used for any grade of glass. South of Durant

-only an occasional thin bed of sand is seen. These contain

too large a per cent of impurities to be classified as glass
sand.

Analysis of sample of sand from Durant.
No. . .Fe0: ALO; CaO0 MgO Si0: Organic matter.
H1 868  1.222 1056 021 97.192 .616
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Size of grains of sample of sand from Durant.

~ Mesh, i P ‘
N . ; 40 60 80 100 200 Pan. Total.
0. . |

H1l .......... 1.25 1.3 6.85 | 17.45 | 71.47 | 1.65 99.97

TAHLEQUAH AREA,

General features.—The third area in which glass sand
oceurs in quantity in Oklahoma is in the northeastern part
of the State in the northeast corner of 'T. 17 N,R.22 K, 5
. miles northeast of Tahlequah along Tllinois River (PL VIII).
The surface of this region is very rugged. The Illinois
River and its tributaries have cut deep garges through the
hard limestone and cherts which occupy the surface, into the
softer rocks beneath. The meanderings of the lllinoig River
add another obstacle in the way of the development of these
deposits. _ ‘ '

The region has been studied and raapped in detail by
- Taff¥,. The following formations are described: :

The Burgen sandstone; consisting of massive brown
sandstone 50 to 100 feet thick lies at the base of the series.
~ It is this formation that carries the glass sand. Above the
Burgen sandstone occurs the Tyner formation. 60 to 100 feet
thick, which is composed of brown Jandstone and thin sili-
ceous limestone and chert above; "and brown, thin-bedded
and ﬂaiggy sandstone and greenish shale below. Above the
Tyner formation and lying uncomformably upon it occurs the
Chattanooga formation 0 to 45 feet thick which consists of
a black shale with a sandstone at the base.” The Chatta-

nooga is succeeded by the Boone formation 100 to 300 feet’

thick consisting of chert and cherty limiestone. The Booae
formation occupies the surface over wide areas in the upland
in the vicinity of Tahlequah and on both sides of ‘the Illi-
nois River. o
: Occurrence and character of * sqnd +~—Mr. Taff in the
Tahlequah folio, page 2, describes the Burgen sandstone,
which carries the glass sand, as follows:

“The Burgen sandstone is g massive, moderately fine-
grained light brown rock. The beds are thick and planes of

stratification are usually indistinet. The rock congists of

nearly pure siliceous sand of rounded grains, with a matrix
scarcely sufficient to cement them together.

9. Taff, Joseph A, Tahlequah folio (No. 123), Geol. Altas U.- 8.,
U. S. Geol, Survey, 1905,
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“In natural ex
stroke of the hammer, crumbling
formation varies in thickness fr
aggregating more than 100 feet.
,quat}i qu%drfan’igl?l 1in but a single
northeast of Tahlequah where it rises in bluff ig

_ of nearly 100 feet, and the base is not exposzdfo ?Phheeli%&ﬁ
thickness, therefore, is certainly not less than 100 feet.’’

_ d’l‘he Burgen sandstone is correlated with the St. i?eters
?ggmztt(ime WhlchMl_s one of the principal glass sand bearing
Missour?.ns .1n Innesota, WlSCOIlSlIl,- Towa, Illinois, and

~ The workable sand of the Burgen sandst i i
area occurs 1n a 50-foot bluff which iséexposed fog%ilel-?oﬂltll?
mile along the north bank of the Illinois River in the south-

west corner of sec. 31, T. 18 N.,, R. 23 B. (fig. 3). Sampl

I1 was taken from different place and is o fair

representative of the sand. ‘

into loose sand. The
om a thin stratum to beds
It is exposed in the Tahle-
area, on the Illinois River

posure the rock breaks readily uﬁder the -

s in the bluff and is a fair

Fig. 8.---Ledge of sand in the Burgen sandstone 7 miles
" Tahlequah.

northeast of

Analysis of sample of sand from the Burgen sandstone 5 miles northeast

of Tahlequah. .
‘ ilo. Fe.0» ALOs Cal Mg0 $i0. Organic matter.
i1 14 .32 A8  Trace 99,22 .0028
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Size of grains of sample of sand from the Burgen sandsione & miles
northeast of Tahlequah. .

_ Mesh,
No.

I vveeinnn.. | 3.85| 22.14| 40.92 | 18.75 | 13.25 | 1.07| 99.98

80 100 200 Pan. Total

While this sand shows by its analysis that it is high
grade, its remoteness from railroad and the high cost of
constructing a spur to the deposit, together with the fact
that a heavy capping of limestone ocenrs above the sand

renders it-improbable that development will take place in

the near future. However, ‘it is reported that construction
of a railroad through this region is being contemplated. If
the road should be constructed and pass close to the de-
posits, their value would be greatly enhanced.

AVAILABLE LIMESTONE.

Although frequent reference has been made to limestone
beds in the several regions and especially in the Arbuckle
Mountain region, a brief statement as to available limestene
at this point in the discussion will add clearness.

Associated with the sand beds of the Simpson formation
are numerous beds of limetsones many of which are relative-
ly pure but some are highly siliceous grading vertically in-
to sandstone or shale. The pure limestone beds are easily
accessible and are thick enough to afford cheap and abun-
dant supply of lime. Furthermore, the Viola and Arbuckle
limestones are always well exposed in close proximity to the
sand deposits. It should be noted, however, that, as shown
by the analyses, many of the beds of sand in the Simpson
formation ‘already contain approximately the. reguisite
amount of lime. The percentage of lime in these beds seems
to be very constant for considerahle distances along the
strike. This condition will then obviate the necessity of
adding lime to the batch.

Overlying the Trinity sand in the sountheastern Okla-
homa is the Goodland limestone, which affords an adequate
supply of lime in that region.

In the vieinity of Tahlequah the Pitkin limestone and
various beds in the underlying Fayetteville formation are
widely exposed, usually outeropping in bluffs. ;At the base
of the Boone formation also is a thick bed of pure limestone
with a maximum thickness of about 30 feet. The upper
part of this same formation is composed of about 35 to 5C
feet of relatively pure limestone beds.
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‘Throughout northeastern Oklahoma in general where
an abundant supply of cheap gas is available, are numerous
beds of good limestone, ranging up to 100 feet in thickness,

well exposed and easily accessible to transportation facilities. .

PRESENT CONDITIONS OF GLASS INDUSTRY IN OXLAHOMA,

Glass plants—The glass sand industry is in its infancy
in Oklahoma. At present there are six plants in operation,
namely: The Tulsa Glass Company, at Tulsa; T'he Neodesha
Bottle and Glass Company, at Tulsa; The Graham Glass
Company, at Ukmulgee; Bakers Brothers’ Window Works, at
Okmulgee; and two other small plants, one at Bartlesville
and the other at Avant,. -

The Tulsa Glass Company produces lamp chimneys,

Jlantern globes, gas globes, soda fountain tumblers, and one
to five gallon water bottles, They employ 150 people with

'311 annual pay roll of $75,000, Their capacity is 1 2-3 tons a
ay. :

.The'NebdeSha Bottle and Gia,ss Company produces bot-

tles and globes of all kinds and sizes. They employ 200 men.

with an annual pay roll of $240,000. ‘The daily capacity of
the plant in finished products is 21 tons, , _ ,

" 'The plant of the Graham Glass Company at Okmulgee
18 devoted to the manufacture of beer and soda bottles in
lslght green glass by special bottle machines, They employ
‘BU Men. - . . '

... The Baker Brothers’ plant at Okmnlgee manufactures
Window glass and the small plant at Bartlesville is devoted

1o the manufacture of bottles and that at Avant to the manu-
tacture of chimneys. ' °

‘" The sand used in these blahts is obtained from the

Pacific and Crystal City fields near S, Louis, Missouri. A
sample of the sand -used by the Neodesha Bottle and (lass
Company ‘which is obtained from the Cavern Rock Company
at ‘St. Louis, gives the following results; = '

o Analysis of sample of sand from Cavern Rock Company.

No. o -Fe,0s ALO, Ca0 Mgo Sio, Organic matter.
Jro0 0 1e .938 146 027 ¢8.645 . 02
_ S Size of grains of sahiple of sand Jrom Cavern Rock Company.

. Mesh.. ' - -
: v | 60 80 100 %00 Pap. | Total.
No. . ' i
B4 .......... i -95 | 8.56 | - 20.1% | 811 | 41.62 2.64 | 99.99
Ji7.o..] 10.44 | -48.71 | 29.16°] 7.26 | 4.23 | 17 ) 99,97

** The grains are irregular in size and only the smaller ones are sub-
angular,. . The larger grains are rounded,
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Conclusions.—A study of the analyses of the samples
of sand taken from the glass sand deposits in Oklahoma
shows that Oklahoma contains mexhaustlble. quantities of
sand which is a better grade than that obtained from the
Missouri fields by the Oklahoma plants. o

In addition to the better quality of sand, cheaper freight
rates can be obtained. M. W. Conway, superintendent of the
Tulsa Glass Company, was offered a rate of five cents a hun-
dred from the Roff sand deposits in the Arbuckle Mountains
to Tulsa. - At the present time the rate on the sand from St.
Louis to Tulsa is 12 cents a hundred. Since the glass sand
deposits of Oklahoma are accessible and are of as good
quality and much nearer to the glass plants in Kansas and
Oklahoma than the glass sand deposits in Missouri, there is
little reason why Kansas and Oklahoma should not be sup-
plied with Oklahoma sand. : _



