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also used in the manufacture of dynamite as a holder of nitro-glyc-
crine. Tt is a good non-conductor of heat and is used for packing
material for safes, steam pipes and boilers, and as’ fireproof building
material. It is of value as a fertilizer in the natural state, and in
addition is used as an absorbent of liquid manure in the preparation
of artificial fertilizers. It is also used in the manufacture of ce-
ments, artificial stone, paper, sealing wax, fire works, and many
other materials. .

NOVACULITE.

Novaculite is an even-grained, gritty stone which is really
sandstone with the appearance of chiert or flint. It has not been
found in commercial quantities in Oklahoma, but since fine depos-
its occur in Arkansas in the Quachita Mountains it is highly prob-
able that the same materal may be found in the extension of these
same mountains on the Oklahoma side of the line. The most likely
Incalities would be along the hills east of Stringtown and Atoka,
about Taliliina and to the castward. ‘I'ic workable stoue is ob-
tained usually in rather small picces. The size of the hlock as quar-
-ried ranges from 1 to 1500 pounds. "The stone is used for whet-
stones, razor hones, and jeweclers’ stones. Tn fact, it may be used
by all workmen who use small-pointed or fine-edged tools.

WATER RESOURCES,

RIVERS.

Oklahoma has many streams of considerable size. Ten rivers
cross the State. The two largest are the Arkansas, which with its
tributaries drains the northern two-thirds of the State: and the
Red River which receives the water from the southern third of the
State. The Arkansas, which rises in the Rocky Mountains, flows a
distance of 200 miles across the northeastern part of the State.
The chanunel contains much sand. In Colorado and western Kan-
sas much of the water is used for irrigation, so that in northern
Oklahoma there is little water in the stream. In this State it js fed
by many tributaries. From near Muskogee. where Verdigris and
Grand rivers enter, the Arkansas is navigable for small boats part
of the year. The principal tributiries from the south are Poteau,
Canadian, Cimarron, and Salt Fork. ‘I'he South Fork of the Cana-
dian River rises in New Mexico, the North Fork has many tribu-
taries rising in eastern New Mexico, and one in the Panhandle of
Texas. Salt Tork flows through the salt plains of Alfalfa County
atd below that point the water js salty, The principal tributaries
of the stream arce Medicine, Mule, Sand, Chikaskia, Dcer, Cotton-
wood, and Rois o' Arc creeks.

Red River forms the southern boundary of Oklalioma. The
stream has a broad sand-choked channel. The principal streams
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which empty into this river are the Washi
) ashita, the onl] stream i
“;estern Oklahoma which has steep banks an’1d little .Zand in thlel
lc\/llannel_; Little and Kiamichi rivers which drain the Ouachita
) ountains; Boggy Creek which drains the area between the Oua-
lc)utlz(ls and Arbuckles; Blue River in the eastern part of the Ar-
Auc les; Mud and_Be'aver creeks which drain the area between the
fr.buckleg and VVlchlta_s; and Cache Creek from the eastern part
(t)hetlll)e \l’\llcl(lll]ta lzl%untamsAThe North Fork of Red River rises in
I anhandle of Texas. All of th iv
tile vllons these streams have extensive, fer-
DOMESTIC WATER SUPPLY. .

) l-ll]e water supply for household and domestic use in Uklanoma
;)s goIO( . There Is no part of the State in which good water cainot
e obtained. Springs are found in all parts of the State

) : . In the
northeastern part of the State Springs are abundant and furnish the

chief water supply. 1n the Ouaclj
4 pply. achita, Arbuckle, and Wichita
mountains are a great many good springs of pure, water, Sonte
springs are found in the sandstone regions of the eastern half of
the State, and in the Flint Hills in the northern p
excellent springs. In the Redbeds region sprin
usually contain gypsum or salt,
The purest spring water in
. ] ) western Oklahioma comes from
springs in the sand hills and the high uplands. Some of the most
gotg(l of thestri spfrnll‘gs] are Cleo Springs, 12l Springs at Alva, Caddo
~prings, north of EJ Reno, and several large springs near y
Aline; Grand, and Woodward. 8¢ sprifigs near Moscow,
Good well water can be obtained i
/ a an in all parts of the State. In
the mounitain region but few wells have been put down. In the
eastern and central parts of the State wells are common, and a
good supply of water is usually found”at 50 feet or less,

art there are many
gs are common but

considerable gypsum and salt. In the sand hij i i
. hills and high plains
of the western part of the State, good pure water js ohtaﬁled}.) The
:vellls are trlthen "%tOO feiat or more in depth, and windmills are used
O pump the water. In many parts of the State e w i
ponded for stock use. i urlace water is
Lawton’s dam and reservojr im
: k pound 5,000,000.000 gallons of
water. The height of the dam is 50 feet '
T and th -
ervoir is 1082 acres, ’ ¢ area of the res
For city water supplies the water is obtained
wells, strong Springs, mountain streams, or rivers.

WATER POWER.

Fhe water power resottrces of the St
are a number of swiftly flowing strean
umes of water. In these areas the ques

either from deep

ate are very great. There
1S, carrying constant vol-
tton of utilization is not a
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difficult one. There are many other streams which have irregqlar
flows. Water power has long been successfully used for practical
purposes. Water power is inexpensive and perpetual, and requires
little additional expense after once it has been put to use.

A proper development of the water power of the State “:011:(:
bring about several important results. Much cheap power woub(
be sccured, navigation facilities increased, less damage done ly
floods, and purer water supplied from large storage basins.  Much
of the water power of the State is not readily accessible u.nfle_r
prescut conditions except by transmission in the form of clcctnglty-.
Electricity can be successfully transmitted for 150 ’tn 200 miles.
Artificial light and heat are of special importance. When our ordi-
nary fuels have heen exhausted water must be the chlef.l:!ge(lllt for
supplying the needs. "Uhe water power might well be utilized as a
means of conservation of other resources. )

' Power plants are now in operation in only a few |)I,ncc§ in the
State. Many others are heing cousidered.  Along the W aslntafselv-
eral projects have been investigated and in the eastern part of the
State it is proposed to construct a dam across Grand River near
Muskogee. The amount of power here generated would be enor-
mous. Extensive reservoirs may also be formed from mountain
streanis. To say the least, there are all the good water power sites
in Oklahoma that can ever be utilized for all. purposes—water
power, irrigation, and domestic uses. The reservoir constructed on
Medicine Creek near Lawton, impounding an enormous supply of
water, shows what may be accomplished by the utilization of nat-
ural storage basins.

MINERAL WATERS.

There are many mineral wells and springs in Oklahoma.
Water is one of the essentials of life.” I'he use of mineral water
in the treatmeut of disease is an important one. As ordinarily
understood, “mineral water” is applied to water which is used in the
treatment of disease and differs from ordinary water in that it holds
in solution certain solids or gases. The quantity of mincral mat-
ter contained varies greatly and many waters sold for medicinal or
table use as mineral waters oftew contains smaller quantities of in-
organic substances than that contained in many domestic :m(l| cﬂ)}
water supplies.  Mineral waters of commerce are hoth n:\tur:} aml
artificial ; that is, some water is put on the market in the .n:lturaf
state, while others are treated hy concentration on the addition o
organic or inorganic substaces for certain results, ) .

Rain water as it falls upon the surface of the carth is,practical Iv
pure. In passing through the soil and rocks it comes in contact w1|t 1
many mineral substances from which the mineral casts may be
obtained. The kind of mineral and the gnantity contained in the
water depends upon several features and the cln.sslhcatmn of water
on the basis of mineral contained is a very arbitrary one.

135

Platt National Park, a Government reservation, includes the
mineral wells and springs in the vicinity of Sulphur. :

There are several good sulphur and bromide springs near the
town of Bromide, and the town was founded chiefly for the pur-
pose of utilizing these waters for medicinal and bathing purposes.
Several mineral springs of importance occur in the region of the
Arbuckle and Wichita mountains. Others occur in the Ouachita
and Ozark mountains,

In northeastern Oklahoma there are a great number of artesian
wells which produce strong mineral waters, and at many places over
the State in general mineral water has heen found either in springs.
or in deep well horings. The term “artesian” was formerly applied
only to wells which flowed, but in common use the term is now
applied to any deep well. In prospecting’ for oil and gas in Okla-
honia the drill often encounters mineral water. Seme very im-
portant wells have heen found in thi¢ manner. The utilization of
hoth the pure and mineral waters which issue from the springs over
the Slate will be given much fuller consideration in the future than
they have in the past. The chief purpose is to find waters which
are pure from the standpoint of not being contaminated with sub-
starices which would be detrimental to health. While waters which
contain minerals are often of special benefit, it is also true that
the greatest value is derived from the amount of water used, and
as goad results may be obtained from the use of pure water as
from medicinal waters.

There was a decided advance in the mineral water trade of
Oklahoma during 1911, the total output increasing from 150,000
gallons, vallied at $4.950.00 in 1910, to 497,074 gallons with a value
of $14.290.00 in 1911. In 1912 the output showed an additional
gain hoth in quantity and value, amounting to 1,015,512 gallons
sold, with a value of $32,971.00, an increase of 518438 in gallons
and in value of $18,631.00. The year 1913 showed a decline of more
than one-half from the amount sold in 1912, hut the value per gal-

lon increased. “The total amount sold was 502,439 gallons, valued
at $26,231.00.

The following list gives the names and location of the springs
and wells reporting sales during the past two years:

Altus Water Company............... ettt iiiee. ... Altus —
Beech Wells ................ Ceree et te ettt Sulphur
Bromide and Eaton Wells.......... e tei e, Claremore
Bromide Springs ..... cerrsesisiciinsiiiiieiiiie., ... .Bromide
Brown Sulphur Springs. ... Granite—~

Claremore Radium Wells,..........c.........
Comanche Mineral Wells.........
Crystal Water Company...

srevse...Claremore
et aeceeae.. . Comanche~—
sresrsceteeaieiiee.. . .Oklahoma City



Uxcelsior Water Company....:......... PR RTT Oklahoma City '
sermicide Wells ... iiiiiiiieiinenne cenrennns +e..: Wagoner ¥
Green Well L. ...t iiiiitnrreeeine tanenenacasnens Chelsea v~
Guthrle Well ... i ittt ittt e it iisenanannnes Guthrie
Harper Artesian Bromide Wells............... ....... s Sulphur
“Hercules” and “Sooner” ... .....cccvirienrnnsinnnnenseenss Guthrie
FRallum Wells ... it iiiiie et Faxon#*
Lewis Lithia Wells. ... ... ... i iinnnn.. Oklahoma City
Nowata Radlum Well. .. ... .. .. . et iierennrnnns Nowata v
Old CGovernment Springs................. e rereeeane ev... Enid
O8age SPFINE ... it i e i e raee Tulsa
Sand Springs ... ... i e ....8and Springs
Sand Springs Water Company..........c.cv cvovreensn. Sand Springs
Shannoan Springs ........ccveiivienvnnns ............'.'Chlckasha,f
Sulphur Bromide Well.........ciiiitinrin irrennirannnnns Sulphur
Tulsa Crystal Spring. ... ... ..oiivnn. e e Tulsa
Work's Bxcelsior Wells. ... ... ..ot vivnennnnnn. Comancha ~
Zylite Water Company......cvoveerernnener cunannns Oklahoma City’

Production and value of mineral waters in Oklahoma, 1908-1913.

Cominercial \Qu:muly N Average price per
Year | Springs Sold Value. gallon recelved
1908. ... 9 634,114 $52,779 9.9 cents
1909. ... 12 663,475 35,194 6.2 cents
1910. ... 4 115,000 1,950 4.3 cents
1911, ... 10 497,074 14,290 2.9 cents
1912, ... 10 1,015,512 32,971 3.2 cents
1943. ... 12 602,439 26,231 6.2 cents

The waters sold in the State are used for table, medicinal, and
general commercial purposes.  Several thousand gallons are used
in the preparation of soft drinks and some for the manufacture
of distilled water. Four of the firms reporting sales have bathing
houses in connection with their springs or wells and a considera-
‘ble amount is used at these places. Some of the resorts at the
various springs have accommodation for several hundred gucsts.
There are many excellent springs in the State from which the water
is not sold and the real value of this mineral output would thus be
much increased. :
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SOILS.

Topographically the State is divided into 9 regions as follows
(1) Ozark Platean, (2) Sandstone Uills region, (3) Ouachita Moun.
tains, (4) Coastal Plains, (5) Arbuckle Mountains, (6) Redbeds
Plains region, (7) Wichita Mountains, (8) Gypsum Hills region,
(9) the High Plains region. '

There is no sharp line of division between these various. re-
gions.  The general boundaries are shown in the accompanying
sketch map, (fig. 3). These divisions coincide closely with the
geologic divisions of the State. (See fig. 4).

The great variety of rock materials found in these regions pro-
duce soils differing much in character. The granite, limestone,
sandstones, shales, and clay, each make different types of soil,

Soil is termed the loose mantle of material ‘covering the sur-
face of the earth. It consists of the disintegrated material of the
earth’s crust mixed with varying amounts of decayed organic mat-
ter. “The earth’s crust is composed of more than 70 elements, most
of which are present in very small proportions, but, with the excep-
tion of 4 or 5, alt have some important function in plant growth,

Lmmediately beneath the soil, or stratum of carth which af-

fords nourishment to plants, is a mass of earth or rock unmixed with -

the decayed matter to which the term subsoil is applied,

The soils of the State would be grouped under the following
heads: (1) Residual soils: (2) Transported soils.
ond division are (a) colluvial soils, (b) alluvial soils, and (c)
aeolian soils,

Residual soils are those which have been formed in the place
where they are now found. The parent rock underlies the soil or
subsoil at a greater or less distance, and the soil bears some of the
characteristics of this rock. Th upper part of the rock’s surface is
generally somewhat broken and decayed with fragments scattered
throughout the subsoil. A very large percentage of the upland
soils of the State belong to this class,

Transported soils are those which have heen moved by the ac-
tion of water, wind, and ice. Very few residual soils remain un-
disturbed for any great length of time. The term colluvial soil ju-
dicates hillside soiis, or those soils which have been removed only
a little distance from the place of origin. They form a large part of
the rolling and hilly uplands. The alluvial soils include those of
the river vatleys and the smaller stream hottoms. Many of the
soils of this type in the State are of the very highest importance and
are adapted to the growing of all sorts of crops.  T'he aeolian snils
are those which have been influenced by the action of the wind.
The region of sand hills along our rivers are examples of this type.
These regions are suited only to special crops. The greater part of
these areas are stable, but in a few cases areas of shifting dunes
are found. :

Under the sec-
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CHART SHOWING VALUE OF
Large areas in the State are not to be considered as agricul- OHLAHOMA MINERAL PRODUCTS SINGE 1901 .
tural regions. In the 5 mountainous districts there is little land of

SN I8 lw NIl = b EY)
value except in the highlands of the Ozark Plateau. This region, Years. |3 |8 {8 | ]| ] §> SMHEIHERE S5
while indicating a2 mountainous locality, is only the remnant of a a0 B SN
worn down table land and is one of the important agricultural re. X -
gions of the State, especially in the growing of hay and general for- — - - —- -
age crops.  About the boundaries of the Arbuckle and Wichita . 5

Mountains some very fertile soils are found. The constituents de- = -
rived from the granite and limestone make up good sails,

Only a small percentage of the agricultural lands of the State S O —
are now being utilized. I'he State is new and farming conditions — | ——
have not reached the highest standard in any part. Hundreds of - 1 e

" thousands of acres of Indian fands, sepregated lands, and other i
tracts which are not apen for settlement, have prevented growth p—
from an agricultural standpoint.  'With proper care and cultivation :
the fertile soils should become the principal producing resource of
the State. 'I'he snils are adapted to many crops. At the present
time cotton, wheat, oats, corn, kaflir, prairie grass, and alfalfa are
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the principal crops. . ) —T
The rainfall varies from place to place, from year to year, and R RO el iy S IR Ml St

from scason to season. ‘The highest rainfall is in the eastern part 50

of the State, where the average for a period of 20 years was about —
40 inches; in the central part of the State, 30 to 35 inches; and in

the western ene-third it decrenses from 30 inches to about 15 inches 8
in the western part of the Panhandle. With rainfall properly dis-
tributed throughout the growing season the soils show their high -

'
T

: w0 s
degrece of fertility by the enormous crops which are produced. R - 0T
: The Geological Survey had made practically no investigation S I
of soil conditions until during the field season of 1914, A bulletin NEES T
will be prepared in the ucar future which will give considerable in- S s ;
formation concerning the origin, distribution, character, and fer- ) 1 :
tility of the various soils of the State. 5 1% T ;
2 |es
S
N
o~ -
~ -
T i

s

0

2




142

Value of mneral products of Oklahoma. 1902-1907.

Petroleum ...
Natural Gas...
Asphalt .......
Granite .......
.Sandstone ....

Limestone .
Marbte .......

Lime .._.......
Cement .......
CGypsum ......
Clay Products,
Sand & Gravel
Lead ..........
Zine
Salt
Mlineral \Water
Other I'roducts

TOTAL ...

1902

_|'$ 4265106

32,040
360

11,970
24,200
60,544

$ 4,907.543

1903

$ 6,396,163
142,102
1.c00
28,150
9.030
6.500

5

231,621
634,977

1904

$ 5,532,066

1,325,745
19,665
31,516
32,082

2,995
103,618

190,245
513,024
(e)500

1,000
$ 7,509,500

1905

3,624,122
131,137
27,790
20,720
15,112
163,92

(e)191,878
506,299
()3,000

$ 9,835,135

35,145,358

1906

$ 5,482,366
8,000,000
269,862
18,461
18,847
40,861
171,783
4,850
(e)356,441
510,901
(e)8,050

$14,918,281

1907

$ 7,433,914
17,513,621
417,221
20,770
24,560
43,403

B EUREI
16,805
5,267
(e)121,024
661,517
22,508
42,821
84,840

810

1,345

$26,908,968

(e) Fstimated: (a) Included In “Other Products’; (b) Includes asphalt, marble,
and cement; (c) Includes crushed stone; () Includey sand llme brick.

Value of mineral products of Ohiahoma, 1908-1913.

Cont ..........
Petroleum ...
Natural Gas...
Asphalt ......
Granite .......
Sandstone .....
Lhmestone
Marble ........
Lime .....
Camaent
Qypsum
Clry U'roduets,
Sand & Gravel
Lead

Zine ...,
Salt ...
Mineral Water
Other I'roducts
TOTAL......

1908

$ 5,976,604
17,694,843
860,159
23.820
23,239
67,124
257,066
(e)121,971
{e) 244,000
662,929
35,971
118,356
210.08¢
()99
62,779

$26,586,751

1909

$ 6,253,367
17,428,940
1,806,193
48,130
G7.5R4

(e)ts,00n
(e)itn.saz
() 00,10

1,032.314

185,812
195,018
324,864
()00
35,104

$29,008,138

1910

$ 5,867,947
19,922,660
3,490,704
65,211
102,566
19,8M
609,344

(e)n.000
€)1,029,05¢
(e) 151,600
920,021
186,977
158.%40
248,006

&R1

4,950

$32,988, K65

1911

'$ 6,201,404
26,451,767
131,779

20,244
010,971
694,668

203,203
756,639
27,539
173,250
256,158
431

11,290
S81,32¢
$12,678,347

1912

$ 17,867,331
34,672,604
1,406,528
86,763
11,450
5,334
401,994

13,618
1,029,834
268,618
H3h6,318
161,208
301,020
796,122
325

32,971

(e 350,737
$43,968,695

1913

§ 8.542,71¢
69,591,918
7,436,284
91,416
30,678
1,010
216,912
12,160
1,258,676
330,416
513,371
39,457
518,064
1,306,308
269

26,211
(a)5,527

$80,631,630

(e) Bstimated; (n) Included in “Other Products’; (b) Includes asphait, marhle,



