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THE AUTHORITY

The authority for the establishment of the Geological Survey,
is contained in Section 37 of Article 5, of the Constitution of Okla-

homa: ‘
The legislature shall provide for the establishment of a State Geological and Economic
Survey. X

THE LAW

The Survey was established by the first legislature of Oklaho-
ma. The bill providing for its establishment follows:

Senate Bill' Number 75
An Act

To authorize a Geological Survey of the State, provide for a Geological
Conunission, and define the powers and duties of the same. Be it
Enacted by the People of the State of Oklahoma.

Section 1. There is hereby created a bureau, to be known as
the “Oklahoma Geological Survey,” which shall be under the direc-
tion of a commission, to be known as the State Geological Commis-
sion, composed of the Governor, the President of the State Univer-
sity, and the State Superintendent of Public Instruction.

Section 2. The said Commission shall serve without compen-
sation, but shall be reimbursed for actual and necessary expenses
incurred in the performance of their official duties, said Commis-
sion shall have general charge of the bureau, and shall appoint as
director of the survey, a geologist of established reputation, who
may, with the approval of the Comniission, appoint such assistants
and employees as may be necessary to carry out the provisions of
this Act. The director, assistants and employees shall receive such
salaries, or compensations as may be determined by this Commis-
sion.

Section 3. The said bureau shall have for its object and duties
the, following:

First: A study of the geological formations of the State with
special reference to its mineral deposits, including oil, coal, gas,
asphalt, gypsum, salt, cement, stone, clay, lead, iron, sand, road
building material, water resources and all other mineral resources.

Second: The preparation and publication of bulletins and re-
ports accompanied with the necessary illustrations and.maps, in- -
cluding both general and detailed descriptions of the geological
structure and mineral resources of the State.

Third: The consideration of such other scientific and economic
questions’as, in the judgment of the Commmission shall be deemed
of value to the people. '

Section 4. The Director shall present to the Governor a bien-
nial report, ready for printing, showing the progress and conditions
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of said bureau, together with such other information as the Com-
. mission may deem necessary: Provided, that the Commission shall
have authority to print and to distribute said report.

Section 5. All materials collected, having served the purpose
of the bureau shall be deposited in the State Museum: Provided,
that duplicates may be distributed to the various educational insti-
tutions of the State under such regulations as the Commission shall
formulate.

Section 6. In order to carry out the provisions of this Act, it
shall be lawful for all persons employed by the bureau to enter
and cross all lands within the State: Provided, that in so doing, no
damage is done to private property.

Section 7. Until suitable laboratories, libraries and testing ap-
paratus are provided by the State for prosecuting the work of the
survey, said survey shall be located at the State University. The
Commisison shall enter into arrangements with the Board of Reg-
ents of the State University for the use, by members of the staff
of the survey, of such rooms, lahoratories, libraries and apparatus
as may be necessary for the carrying on of such work.

Section 8 The sum of fiftcen thousand ($15,000)) dollars or
so much thereof as may he necessary, is hereby appropriated out
of the funds in the State Treasury, not otherwise appropriated, to
provide for the payment of actual expenses of the Commission, and
for other expenses authorized by them, and for the salaries or other
compensation of the director, assistants or other employees.

Section 9. For the preservation of the public peace, health,
and safety, an emergency is hereby declared to exist by reason
whereof this Act shall take effect and be in force from and after its
passage and approval.

GEORGE W. BELLAMY, President of the Senate.
WM. H. MURRAY, Speaker of the House of Representatives.

Approved May 29, 1908.

C. N. HASKELL, Governor of the State of Oklahona.

ORGANIZATION

This bill was approved by the Governor, May 29th, 1908. The
Commission met at the call of the Governor July 25, 1908, and the
organization of the Survey was accomplished.

The Governor, C. N. Haskell, the State Superintendent of Pub-
lic Instruction, . D. Cameron, and the President of the State Uni-
versily, A. Grant Evans, met in the Governor’s office.

Upon motion of E. D. Cameron, seconded by A. Grant Fvans,
Governor C. N. Haskell was elected President of the State Geologi-
cal Commission.

The State Superintendent, E. I). Cameron, was elected Secre-
tary of the Commission, and the President of the State University,
A. Grant Evans, was elected Executive Officer. Upon miotion, the
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Secretary was directed to purchase a substantial recovd book and
to make a record of all actions of the Commission therein.

On motion, Chas. N. Gould, a geologist of established reputa-
tion, and now acting as Professor of Geology at the State Univer-
sity, was clected Director of the Geological Survev.

The following resolutions were adopted :

That the Executive Officer be empowered to certify to the
State Auditor, the amount of money required to pay the salaries of
the Director and other expenses as may be authorized by the Com-
mission.

That the Executive Officer he empowered to arrange with the
Board of Regents of the State University for such rooms, labora-
tories, libraries, and testing apparatus as may be necessary for the
work of the Survey, as provided in section seven of the Act estab-
lishing the Survey.

That the President of the Commission make known to the Di-
rector of the United States Geological Survey, in Washington, and
to heads of the Geological Surveys in the neighboring states the
organization of the Oklahoma Geological Survey, and to ask their
official aid and co-operation.

That the Director of the Survey be authorized in the name of
the Commission, to solicit the friendly aid and co-operation of all
the citizens of Oklahoma, and particularly all teachers, and other
professional men of the State.

That in conformity with Article three of Section three of the
Act establishing the Commission, the Executive Officer is author-

. ized on the advice of the Director to appropriate such funds of the

Survey as he may think wise to the investigation of zoological and
botanical problems of the State.

That the Executive Officer is authorized to apportion the funds
of the Survey, to approve the appointment of assistants and other
employees and to see that the instructions of the Commission are
faithfully carried out. :

The following general instructions ta the Director of the Geological Sur-
vey were adopted by the Commission.

To proceed to ascertain the relations existing between the dif-
ferent rock formations at or near the surface of the earth in Okla-
homa and to prepare reports properly illustrated, setting forth
these facts.

To answer all reasonable inquiries relative to the mineral re-
sources of the State and prepare reports outlining their distribution.

To collect, name, and arrange a collection of specimens illus-
trating the geology and mineral resources of the State.

To assist the colleges and high schools in making collections
of geological and mineralogical specimens.

To disseminate, as widely as possible, particularly by corres-
pondence and public addresses, correct ideas as to the occurrence,
origin, and relation of rocks, minerals and ores.
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To answer all reasonable inquiries relative to the mineral re-
sources of the State.

To examine, upon petition of fifty freeholders, properly certi-
fied by the county clerk, lands upon which valuable mineral re-
sources may be thought to exist.

To analyze free of cost. such specimens as in the opinion of
the Director, may be thought to contain valuable minerals or which
would further the work of the Survey.

To prepare a schedule of prices to be charged by the chemist
of the Survey for analysis made of such material, as is not analyz-
ed on the authority of the Director,

To co-operate with the United States Geological Survey, other
bureaus of the United States Government and other State Surveys,
whenever benefit will accrue to the State.

The Director of the Geoloyical Siwrvey was also given special instructions
as follows

Begin immediately to investigate the location and accessibility
of various building stones of the State, including limestone, mar-
ble. sandstone, granite, gabbro. gypsum, and porphyry, with pres-
stire tests to determine the availability of alt this stone for the con-
struction of public buildings. .

Jegin immediately to investigate the location and availability
of all stone, clay and other minerals of the State, suitable for the
construction of roads, with ainple tests to determine the relative
value of the different materials in the construction of roads.

Begin immediately to investigate as fully as possible the oil and
gas field of Oklahoma. Also to prepare and present to the Com-
mission, reports fully illustrated setting forth the facts relating to
these subjects.

APPROPRIATIONS FOR 1910 AND 1911

The second legislature which net in 1909, passed the following

bill providing funds for the maintenance of the Survey until June

30, 1911.

Senate Bill No, 318
An Act

Making an appropriation to pay the evpenses of the Oklahoma Geological
Survey, for the fiscal year ending June 30th, 19710, and June 30th,
1911. Be it Enacted by the People of the State of Oklahoma:
Section 1. That there is herehy appropriated out of any nioney

in the state treasury, not otherwise appropriated, the sum of thirty-

four thousand six hundred fifty ($34,650.00) dollars. or so much
thercof as may he necessary 1o pay the expenses of the Oklahoma

Geological Survey for the fiscal years ending june 30, 1910, and
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June 30, 1911, and the State Auditor shall issue warrants upon the
State Treasurer for such portion thereof as may be found to be due
upon the auditing of the respective claims in favor of the persons
to whom such claims are allowed. Provided, that all claims and
accounts against the State shall be itemized and sworn to as true
and correct, and shall bear the approval of the Director of the Ok-
lahoma Geological Survey, before being audited. '

Section 2. The appropriation for the Oklahoma Geological
Survey shall be apportioned as folows:

Salaries JIT.?:C t\'(;e 1<‘)iiqoc;a‘ Ju}.,i?rsofnf;ﬁ?
Dirgctor ................................. $2,500.00 $2,500.00
Assistant Director ........c.ovverern.... 1,500.00 1,500.00
Chemist .vuuiiiiiien e 1,200.00 1,200.00
Draftsman ....... ... ... ... .. i .. 900.00 " 900.00
Two stenograpliers .........cooouvooio.o... 1,200.00 1,200.00
Laborer ....... ... . i 480.00 480.00

$7,780.00 $7,780.00

Office and incidental expenses.-

Commission expense ..................... $ 100.00 .$ 100.00
Stationary, blanks and note books.......... 225.00 225.00
Filing cases ... viviiiiiiiiniiien... 125.00 125.00
Postage ........... e e 300.00 300.00
Express ...........oiiiiiie 75.00 75.00
Freight ... 200.00 200.00
Chemicals and reagents ........ e 300.00 400.00
Testing road material .................... 225.00 250.00
Photography ............c.oooviiiiin..L. 250.00 200.00
Lithographic work ....................... 350.00 300.00
Scientific apparatus ...................... 350.00 450.00
Typewriter .. ... i 90.00
Traveling expenses for Director and assist-

tant ... e 800.00 800.00

$3,390.00 $3,425.00

Special investigations for gold, silver, copper, lead, zinc, and
other metals, $4,000.00 per annum,
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For the fiscal year ecnding
June 30, 1910; June 30, 1911,
Printing reports.
Bulletin No. 5, mineral resources
of the Arbuckle Mountains..$  450.00
Bulletin No. 6, preliminary report

oncoal ......... ... ..., 600.00
Bulletin No. 7, preliminary report

on asphalt ................. 525.00
Bulletin No. 8, preliminary report

on Portland cement rock..... 500.00

Bulletin No. 9, report on lead and

ZINC ot i, $ 450.00

Bulletin No. 10, report on clay and
shale ......... ............ 650.00
Bulletin No. 11, report on gypsum 425.00
Bulletin No. 12, report on salt... 375.00
Director’s biennial report ....... 300.00
$ 2,075.00 $ 2,200.00

Grand total .....................$17,245.00 $17,405.00 $34,650.00

March 27, 1909.
Approved except as to “Special investigations gold and etc.,
$4,000 per annum” which $8,000 is disapproved.
C. N. HASKELL, Governor.

Itemized lists of the expenditures of the Survey since the date
of its organization have heen submitted to the governor semi-annu-
ally and are on file at his office. These lists may be found in
the office of the State Superintendent of Public Tustruction, who
is secretary of the Commission; in the office of the President of
the State University, the Executive Officer of the Survey; in the
office of the State Auditor and in the office of the Director of the
Survey.

STAFF

Since the organization of the Survey the personnel of the force

has been as follows:

Director, Chas. N. Gould.

Assistant Director, L. L. Hutchison, from Sept. 1, 1908, to Nov. 11,
1910. L. C. Snider since Nov. 11, 1910.

Chemist, L.. C. Snider from July 1, 1909, to Nov. 11, 1910. Frank

. Buttram since Nov. 11, 1910.

Draftsman, Frank Gahrtz and others have served intermittently.

Assistant Geologists, D. W. Ohern, Chas. H. Taylor, Chester A.
Reeds and J. W. Beede.
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Stenographers, Mary E. Marsh, C. W. Rose, Robt. H. Wood, Flor-
ence Marsh, and M. A. Cox.

Field Assistants, Pierce Larkin, Frank A. Herald, C. C. Clark, G..
W. Kneisly, Gaylord Nelson, H. A. Everest, Key Wolf, John
Bennett, E. L. DeGolyer, Ben C. Belt, W. J. Cross, T. R. Corr,
E. Z. Carpenter, H. G. Powell, J. B. Newby, W. J. Hazeltine,
J. C. Thompson, T. F. Eyerly, C. W. Hamilton, Fred Capshaw,
Lloyd Maxwell, Artie C. Reeds, Robt. H. Wood, and John
Herald.

THE OFFICES

The law establishing the Survey provides that:

Until suitable laboratories, libraries and testing apparatus are provided by the State for
prosecuting the work of the Survey, said Survey shall be located at the State University.
The Commission shall enter into arrangements with the Board of Regents of the State Uni-
versity, for the use, by members of the staff of the Survey, of such rooms, laboratories,
libraries and apparatus as may be necessary for the carrying on of such work. !

On account of the loss, by fire, of the main building of the
State University in 1908, neither rooms nor laboratories were avail-
able for the use of the Survey. It was necessary, therefore, for
more than a year, to secure offices in private residences, which ar-
rangement proved quite unsatisfactory. The completion of the .
Engineering building at the University, and the removal of the De-
partment of Engineering to this building, left vacant, on the cam-
pus, a frame building, which has been asdigned to the use of the
Survey. Office and rooms have been fitted up as follows:

1. Office of director.

Office of assistant director.
Library.

Museum and exhibit room.
Draftsman’s office.

Chemical laboratory.

Work and preparation room.
. General store room. ’

The work of the Survey is now being conducted in this suite
gf rooms, which are fairly well adapted to the requirements of the

ureau.

PN LA LN

FIELD WORK

Field work is the basis of all geological investigation. Before
reports can he writlen it is necessary that detailed studies be made
of specific areas. It has been the policy of the Survey at all times
to keep as many parties in the field as the appropriations available
gvou]d permit. The work of the different years will be taken up in

etail.

Field Work in 1908: In pursuance with the instructions of the
Commission, the Director organized a number of parties for field
work, as follows:
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L. L. Hutchison was in charge of a party consisting of Ben C.
Belt, Artie C. Reeds, W. J. Cross, and T. R, Corr, which organized
at Tulsa, and spent the season in Tulsa, Creek, Okmulgee, Musko-
gee and Wagoner counties, investigating the oil and gas fields in
that region.

A party was organized at Ponca City, and placed in temporary
charge of H. A. Everest, E. 7. Carpenter and H. G. Powell were
assistants. Later in the scason Dr. D. W. Ohlern, Professor of
Mineralogy at the State Universily, assumed charge of this party.
The party traveled ecast across Osage, Washington, Nowata and
Craig counties, then south and west across Rogers, Tulsa, and
Osage counties, to Ponca City. The work consisted in mapping the
limestone, sandstone, and clay beds and studying oil and gas condi-
tions and the occurrence of coal.

Pierce Larkin was assigned to work in the Cretaceous rocks
in southern Oklahoma. Starting from Atoka, he worked south and
east across Atoka, Bryan, Pushmataha, Choctaw and McCurtain
counties, as far as the state of Arkansas. He mapped a number of
formations and made extensive studies of building stone, road ma-
terial, and Portland cement rock.

Chester A. Reeds spent the season investigating the mineral
resources of the Arbuckle Mountains. Mr. Reeds had already spent
threc seasons in this region and was more famifiar with the coun-

try than any other man in the State. His report on the subject is-

in press.

Dr. J. W. Decede, Professor of Geology at the Indiana Univer-
sity, spent four wecks in the northern part of the State, studying
the limestone and shale of Kay, Osage, and Noble counties, with
reference to their geological structure and the occurrence of build-
ing stone and Portland cement rock.

Frank A. Herald and Chester C. Clark, were assigned to work
in the gypsum region in western Oklahoma. During the summer
they visited Blaine, Beckham, Greer, Jackson, Caddo and Grady
counties searching for deposits of gypsum and mapping the occur-
rence of gypsum and salt. ’

G. W. Kneisly undertook the study of the granite rock of the
State. Ile spent three weeks in Greer, Jackson, Kiowa and Co-
manche counties, and made good collections of granite and gabhro
from the Wichita Mountains. He then visited Murray and John-
son counties and made extensive collections from the Tishomingo
region. '

Gaylord Nelson was assigned work on Portland cement beds in
the eastern part of the State. He visited several localities and col-
lected material from Ottawa, Craig, Mayes, Adair, Cherokee, Se-
quoyal, Muskogee, Wagoner, Rogers, Washington and Pontotoc
counties. e visited and took extensive notes on the two Portland
cement mills in the State, one at Ada and one at Dewey. He also
spent several days in the Miami lead and zinc region, in the tripoli

19

region in the eastern part of Ottawa County, near Seneca, Missouri,
and at the marble quarries near Marble City, in Sequoyah County.

Key Wolf was assigned to the work of tracing out a ledge of
limestone in southeastern Oklahoma, known as the Wapanucka
limestone. e followed this ledge from Coal County, north and east
across Atoka, Pittsburg, and Latimer counties. During the latter
part of the season, he assisted Chester A. Reeds in the Arbuckle
Mountains.

During the fall and winter of 1908, H. A. Everest, E. L. De-
Golyer, and John Bennett, were employed in the eastern part of
the State, mapping the outcrops of coal and limestone in that
region. ’

Field Work, 1909: Owing ‘to the lack of appropriation avail-
able for field work beginning July 1, 1909, it was found necessary
to discontinue. a considerable amount of investigation which had
been contemplated. During the summer but two field parties were
at work. . ~

Prof. D. W. Ohern, of the Department of Geology of the State
University, was placed in charge of a party to investigate the coal,
oil, gas, limestone, clays and shales and Portland cement rock in
northeastern Oklahoma. Associated with him were E. Z. Carpen-
ter. Frank A. Herald, Key Wolf, Artie C. Reeds, W. J. Hazeltine
and Jater in the season Robert H. Wood and Ben C. Belt. Frank
A. Herald left the party the first of July to take up work with the
United States Survey in Colorado and near the end of the season,
E. Z. Carpenter joined a government party near Pawhuska.

Prof. Ohern’s party outfitted at Tulsa and worked east to
Broken Arrow and north past Catoosa, Claremore, Chelsea and
Centralia to the Kansas line, west to Lenapah, south to Nowata
and Talala, then along Bird Creek in the vicinity of Ramona, Skia-
took, Bartlesville and Copan and finally west past Avant to Paw-
huska and south through Hominy to Cleveland.

L. L. Hutchison spent the greater part of the summer in inves-
tigating the occurrence and amount of asphalt in southern Okla-
homa. He was assisted during part of the year by Ben C. Belt who
studied the asphalt deposits of Carter County.

Field Work, 1910: Owing to lack of appropriations it was not
found feasible to undertake any extensive field work during 1910.
Arrangement was made with the U. S. Geological Survey, however,
as will be discussed later under Co-operation, for work in the Bar-
tlesville-Nowata region in northern Oklahoma. Prof. Ohern again
had charge of this work and was assisted by E. Z. Carpenter, R. H.
Wood, J. C. Thompson, C. W. Hamilton, John Herald, and Fred
Capshaw. Mr. Wood later joined a government party in Colorado.

Dr. Chester A. Reeds, Professor of Geology at Bryn Mawr
College, who had already spent several years studying the geologic-
al formations of the Arbuckle Mountains, continued his work in
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that region under the direction of this Survey. He was assisted
by Lloyd Maxwell.

EXAMINATIONS OF SPECIAL REGIONS

The Survey is paid for by all the people of Oklahoma and is
administered for their benefit. Tt can undertake the examination
of private projects and enterprises only in so far as such examina-
tion will advance the public welfare, and aid in the development of
the State’s dormant resources. ’

Two mistaken ideas are prevalent, namely: first, that the Sur-
vey will examine free of charge any so-called mineral prospect in
the State; and second, that the Survey maintains a free assay
burean. Both these notions are erroneous. So many requests of
this character are constantly coming in that if all were granted, the
staff of the Survey would do nothing else but investigate so-called
mines and assay worthless material.

The Survey has no desire to engage in the work which proper-
ly belongs to the practical geologist and mining engineer, and for
that reason cannot ordinarily undertake the examination of private
enterprises. All prospectors, miners, and private companies, en-
gaged in promoting individual enterprises should secure the ser-
vices of a competent, scientific expert.

On the other hand the Survey is ready to examine regions sup-

posed to contain deposits of value, provided that a sufficient num-
ber of people are interested in the matter to justify the expenditure
of State appropriation. To cover cases of this kind, a special form
of petition has been prepared, which will be sent on application to
the Director. :

The petition is worded as follows:

To the Director of the Oklahoma Geological Survey:

We, the undersigned frecholders. of the County of......oooiiiiiiiinn i State
of Oklahoma, do hereby pctition that a competent Geologist be sent to this County to ex-
amine and report upon the following described lands, to-wit: .. ......oooiiiiiiiiiiiiiiien.
................................................. We have rcason to believe that the following
minerals may be found upon these lands: .

......... T T X ]

When this petition is signed by fifty tax-payers of a community.

and properly certified by the county clerk, a geologist will be sent
to examine the region. '

During the past two years petitions, properly signed and certi-
fied, have been received from the localities listed below. 1In each
case an examination was made and a report submitted to the inter-
ested parties.

Afton Mancum
Antlers Mead
Ardmore Mill Creek
Dartlesville McAlester
Bennington Okeene
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Caney Pawnee
Chickasha Porum
Comanche ) Poteau
Cowlington Roff
Davis Sapulpa
Drummond Sallisaw
Florence Stigler
Grove Sweetwater
Heavener Tahlequah
Howe Tishomingo
Inola Vinita
Longdale Wagoner

Madill

EXAMINATION AND ANALYSIS OF SPECIMENS

The Survey was not organized for the purpose of furnishing
free assays to prospectors, and the Director much prefers that ma-
terial to be assayed be sent elsewhere. On request, he will gladly
furnish a list of names of parties whom he considers to be reliable
assayers.

The Survey is willing, however, to undertake the determina-
tion of rocks and minerals found in Oklahoma under the following
conditions: '

1. Any rock or mineral sent to the Director will be examined
and if its mineral contént can be determined without an assay, the
same will be furnished free of cost. '

2. In case the Director believes that the specimen contains
valuable mineral and that its determination will be of value to the
work of the Survey, or aid in the development of the resources of
the State, it will be analyzed free of cost.

3. All samples sent in must comply with the following con-
ditions: t ‘

(a) Each sample must weigh at least 6 ounces, but not more
than two pounds.

(b) Each sample must be enclosed in a canvas bag or strong
wrapper, carefully labeled.

(¢) The parcel must be forwarded prepaid to

The Director of the Oklahoma Geological Survey,
Norman, Oklahoma.

(d) A letter must be sent at the same time to the same ad-
dress giving necessary information regarding the specimen:

. (e) The exact locality where the sample was found (which
must be in the State of Oklahoma) must be accurately disclosed.

4. The Director of the Survey reserves the right of publish-
ing at any time the results of any assay made at public expense.

The Survey is constantly in receipt of requests for examination
and analysis of specimens from all parts of Oklahoma, and even
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from adjoining states. . In some cases the examination may be
made with little trouble. In the majority of instances, however,

it is necessary 1o spend considerable time in making the analysis.

Many samples that come in are obviously not worth analyzing.
During the past two years more than three hundred specimens
have been examined.

CLAY INVESTIGATION

Ever since the organization of the Survey, the importance of
the development of the clay industry of the State has been con-
stantly kept in mind. The citizens of Oklahoma are sending out
of the State more than one million dollars a year for pressed brick,
tile, pottery, and other clay products, all of which might be manu-
factured at home. Oklahoma has the raw material, the fuel, the
transportation and the market for all sorts of clay products, but
very little of this material has been developed. In 1909 arrange-
ments were made with the Federal Survey for co-operation in the
malter of testing clays, and Mr. L. C. Snider, then chemist for the
Oklahoma Survey, was detailed to work at the government testing
laboratories in Pittsburg, Pa. Beginning July 1. 1907, the work
was carried en until the latter part of September of the same year.
Something like thirty samples of clay were tested. During the
winter of 1909-10 an extensive correspondence was carried on with
all parts of the State, and samples were collected by members of
the Survey from several localities. As a result about 75 samples of
Oklahoma clay were sent to Pittsburg. Mr. Snider left Oklahoma
for Pittsburg in April, 1910, and was employed in the government
laboratories until August testing these clays.

The following properties were determined for each clay:

1, Water of plasticity; 2, Linear and volume drying shrinkage;
3, The linear and volume burning shrinkage; 4, The per cent of
absorption and per cent of porosity of the burned ware at ten dif-

ferent burning temperatures; 5, The specific gravity of the raw:

clay; 7; General working, drying and burning behavior.

These determinations require, besides grinding and making‘

up the clays, pressing the discs and burning six kilns, about sixty
weighings, forty measurements, eighteen volume determinations
and sixty numerical calculations for each sample.

Clays were forwarded to Pittsburg from the following towns
in Oklahoma. The results of the tests have been sent to the own-
ers and a report on the subject of Oklahoma Clays by Mr. Snider,
is now ready for the press:

Alderson 2 Madill 1
Altus 1 Mangum 1
Antlers 3 Marlow 1
Ardmore 2 McAlester 5

Atoka 2 Meeker 2
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Avant 2 Midway 2
Binger 1 Miami 2
Big Heart 1 Muskogee 3
Bartlesville 1 Nelagony 2
Blackwell 2 Oklahoma City 2
Bristow 1 Perry 2 '
Boynton 1 Poteau 2
Cleveland 3 Quay 3
Coalgate 3 Ramona 1
Claremore 2 Rush Springs 1
Comanche 2 Stigler 2
Calvin 2 Sparks 1
Doxey 2 Sweetwater 2
Durant 1 Vinita 2
Enid 3 ‘Waurika 3
Garvin 5 Woodville 2
Hartshorne 2 Wilburton 3

Lindsay 1.

HIGH SCHOOL COLLECTIONS

In conformity with Section 5, of the law establishing the
Survey: . )

All material collected, having served the purpose of the bureau shall be deposited in the
State Museum: Provided, that duplicates may be distributed to the various educational in-
stitutions of the State under such regulations as the Commission shall formulate,

And instructions given by the Commission:

To assist the colleges and high schools in making collections of geological and minera-
logical specimens;
the Survey has endeavored to provide high schools, normal schools
and the various educational institutions of the State with free col-
lections of rocks, fossils and minerals. A type set contains approxi-
mately 75 speciments including the following materials:

Samples of building stone, including granite, gabbro, marble
and limestone.

Samples of minerals: lime asphalt, sand asphalt, shale asphalt,
galena and sphalerite.

Samples of gypsum, selenite, satin spar, and massive gypsum.

Samples of one Portland cement series.

Several samples of sand-barite crystals, some silicious geodes
glacial boulders, and carbonetes. :

A number of fossils, including stigmaria, ammonites, oyster
shells, echinoderms, and two specimens of coral. Each specimen
is labeled and numbered. ’

Up to the present time the following institutions have receiv-
ed collections: '
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High Schools

Alva Lawton
Ada Miami
Altus Newkirk
Bartlesville Nowata
Blackwell McAlester
Cherokee Medford
Comanche Muskogee
Checotah Olklahoma City
Caddo Okmulgee
Coalgate QOkeene
Durant Okemah
Duncan Purcell

El Reno Perry
Enid Ramona
Foraker Stigler
Fairview Shawnee
Frederick Snyder
Granite » -Sulphur
Geary Tulsa
Hugo Wynnewood
Hartshorne Walters
Henryetta Westville

Lone Wolf

State Schools and Officials

Agricultural & Mechanical College, Stillwater; Northwestern
Gtate Normal, Alva; East Central State Normal, Ada; Central
State Normal, Iidmond; Oklahoma School for Deaf, Sulphur;
Southwestern State Normal, Weatherford; University Prepara-
tory School, Tonkawa. President State Board of Agriculture,
Guthrie; State Superintendent Public Instruction, Guthrie.

Other collections are being packed as rapidly as funds at the
disposal of the Survey will permit. It is hoped that within the next
year, more than fifty additional collections may be available for
the school children of the State of Oklahoma.

It is the policy of the Survey to lend these collections to the
various schools and to add to them from time to time. In this
way it is believed that a good typical collection, representing
Oklahoma’s minerals, rocks, and fossils, will be placed in the
museums of the high schools, normal schools and 'colleges of the
State.

STATE FAIR.

In conformity with the idea of advertising the State’s re-
sources, arrangements were made with the authorities of the
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Oklahoma State Fair at Oklahoma City to place on exhibition
collections illustrating the mineral wealth of the State. This col-
lection was begun in 1908, when only a small amount of money
was available, and little time could be taken for the assembling of
the minerals. The only available space for the collection that year
was on the second floor of Exposition Hall. The mineral col-
lection was immediately so popular, and attracted so much at-
tention, that it was deemed advisable to enlarge the exhibit space.
This was done in 1909, but even then the space available was in-
adequate.

During the past year the State Iair Association has erected
a separate mineral building, 50 by 100 feet in size. In it has
been installed the most comprehensive collection of the mineral
resources of Oklahoma ever gotten together in one place, and one
of the best collections ever assembled at any state fair. It is the
plan to make this a permanent collection, open to the puhlic at all
times, and. to add to it from year to vear. The State Fair authori-
ties pay the transportation on the collections, but the Survey
superintends their installation.

In addition to collections at the State Fair, the Survey has
sent out a number of smaller special collections for various con-
gresses and gatherings. Several collections have been sent out
on private cars.

GOOD ROADS.

The Survey has continually kept in mind the matter of the
location and utilization of the road-building material in the State,
and has at all times endeavored to co-operate in every way pos-
sible with state, county and city officials in the matter of locat-
ing suitable material for the construction of roads.

As a result of co-operation between the Survey, the office of
Public Roads of the Department of Agriculture, at Washington,
and the Park Commission of Oklahoma City, Mr. L. C. Snider,
Chemist of the Survey, and Mr. James T. Voshell of the office of
Public Roads, in March, 1910, visited something Jdike thirty of the
most important limestone and granite quarries of the State, and
collected samples of road-building material. The localities are
the following:

Locality No. Specimens Material
Ada ...l 2 Limestone and Asphalt.
Ardmore ......... ... ..t 2 Asphalt.

Cache ....covvveiiinnn. 1 Gravel.

Cement ......c.c...oun .1 Limestone.

Cold Springs ......... | Granite.

Fitzhugh ................ 1 Limestone.

Granite City ........... .1 Granite.

Hartshorne ......... 2 Limestone.



Harjo ............... o0 Gravel,
Keough ................. 1 Limestone.
Limestone Gap .......... 1 Limestone.
Newkirk ................ 1 I.imestone.
Ponca City .............. 2 [.imestone.
Ripley .............. ... 1 Limestone.
Ravia ......... . ... 2 Granite and Asphalt.
Richards Spur (P. O.

Apache).......... 1 Limestone.
Sulphur ..ol 3 Asphalt.
Tishomingo .............. 3 Asphalt and Granite.
Uncas ..., 1 Limestone.
Wapanucka .............. 1 Limestone.

This material was sent to Washitigton and tested in the
laboratories of the Office of Public Roads. The results of the
tests have heen sent to the owners of the quarries and Mr. Snider
has prepared a report embodying the results of the tests, which
will be published as soon as funds are available for that purpose.

The office is constantly in receipt of inquiries from ail parts
of the State regarding road material, and it is believed these of-
ficial tests. which are made without cost, will be of great benefit
to the State.

It is planned during the next two years to further enlarge the
scope of this work. O¥lahoma is in great need of good roads.
At the same time the State possesses a large amount of road-
building material. Tt is the work of the Survey to discover the
location of this material and aid in its utilization. '

LECTURES.

In pursuance with the instructions of the Commission:

“To disseminate, as widely as possible, particularly by correspondence and publie ad-
dresses, correct ideas as to the origin, occurrence and relations of rocks, minerals and eres,”
The Director and his assistauts have taken every opportunity te
deliver public addresses in Oklahoma. These addresses have
been given chiefly hefore commercial organizations, but, in a num-
ber of cases, hefore popularsaudiences, congresses, and associations
of various kinds, and often before hich schools.

Some member of the Survey staff has delivered addresses
at each of the following cities in Oklahoma:

Antlers McAlester
Atoka Mangum
Bennington Madill
Bartlesville Nashville
Chelsea Okmulgee
Cherokee . Pauls Valley
Clinton Poteau
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Comanche Pawnee
Cowlington : Ponca
Dewey Roff
Duncan Sulphur
Edmond Shawnee
Eufaula Stilwater
Guthrie Sweetwater
Granite Tulsa -
Howe Tahlequah
Holdenville Vinita
Henryetta ' Wagoner
Tdabel WWewoka
Jet Weleetka
Lehigh Wapanucka
Lindsay ~Weatherford
Lenapah Wilburton
Miami Woodward
Mill Creek Wynnewood

WATER SUPPLY

During dhe past year, the continuous drought in Oklahoma has
brought vividly to the minds of the people in many of the cities of
the State, the importance of an adequate future water supply,
and a great many inquiries have come to this office for assistance
in this matter. In every case, steps have heen taken to aid the
interested municipality. Tt is believed that the advice which has
been furnished by the Survey within the last few months, has
aided, or will aid in the saving of many thousands of dollars to the
various towns in the matter of securing an efficient water supply.

Tn several cases information {urnished regarding the probable
absence or presence of artesian water, has resulted either in the
finding of good supplies of water, or the saving of money in need-
lessly prospecting in localities where there was no chance of find-
ing water.

At the present time the Survey is in correspondence with the
officials of a number of cities in the various parts ¢f the State re-
garding water supply, and it is believed that in several cases plans
now in operation will stitt further aid in securing abundant water.

CO-OPERATION.

Acting upon the instructions given by the Commission:
“I'o co-operate with the United States Geological Survey, other bureaus of the United
States Government and other State Surveys, whenever benefit will accrue to the State,”

the Director has constantly endeavored to secure co-operation with
the various scientific bureaus at Washington, particularly with the
U. S. Geological Survey, as well as with other state surveys.
Several trips to Washington have been made with this end in
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view. During the past year co-operation has been arranged
along a number of different lines, as follows:

The United States Geologlcal Survey is co-operating with the
Oklahoma Survey in the matter of preparitig a geological folio of
the oil fields in northern Oklahoma. During the summer of 1909
a government party, in charge of Carl D. Smith, prepared a geo-

logical map of the Pawhuska quadrangle in eastern Osage County. -

He was assisted in this work by men already trained by the Oktla-
homa Survey. During the field season of 1910, as explained above,
Prof. D. W. Oliern, who had alrcady spent two summers in the

région, had charge of a party preparing a map of the Nowata

quadrangle, which joins the Pawhuska quadrangle on the east, and
includes the greater part of the Washington and Nowarta counties,
as well as part of northern Rogers County. The maps prepared
by Messrs. Smith and Ohern will be published jointly by the U. S.
Geological Survey and the Oklahoma Geological Survey. I[or the
carrying out of the work of mapping the Nowata quadrangle for
the past summer, the IFederal Survey alloted the sum of $1500.00,
which was spent by Dr. Ohern and his assistants.

The work of L. C. Snider during the past two summers, in the
matter of testing clays at Pittsburg, has already been referred to.
It is estimated that the amount of co-operation furnished by the
the past summer, the Federal Survey allotted the sum of $1500.00

In the matter of testing road material, which has already been
explained, the office of Public Roads furnished the services and
expenses of an expert road engineer for one month. The Park
Board of Oklahoma City paid the travelling expenses of L. C.
Snider, Chemist of the Survey, and the Oklahoma Survey paid Mr.
Snider’s salary. Tests of about 25 samples were made by the
office of Public Roads. The results of the work have already been
mentioned. It is estimated that the amount of money spent by
the government co-operating in the matter of testing road material
in Oklahoma has been approximately $500.C0.

During the summer of 1910 the Federal Survey employed in
various field parties in Oklahoma and other states, twelve men,
students of the University of Oklahoma, most of whom had heen
trained on the Oklahoma Geological Survey. The total salaries
paid these men for this work will approximate $1500.00.

The amount of money expended during the past year by the
general government in the matter of co- operation with the Okla-
homa Survey and persons connected thérewith, will approxunate
$4,000.00.

Plans are being made for even a more extensive co-operation
next year. There is a large amount of economic work yet to be
done on the minerals of Oklahoma which must be accomplished
by specially trained experts. Men of this kind may often be secured
at little or no expense to the people of the State. If the plans
now in contemplation are carried out, Oklahoma should, during
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the next few years, receive the benefit of the experience of a num-
ber of trained scientists in the matter of the development of the
State’s dormant mineral resources.

CORRESPONDENCE.

The correspondence of the office has constantly increased from
the day of organization of the Survey. The people of the State
as well as interested parties in the East have learned to look to the
Geological Survey for information regarding the State’s resources
and industries. Not a day passes that inquiries are not received
regarding the location of certain minerals. Every letter | which
reaches the desk of the Director or his assistants receives a
courteous reply and as a result of information disseminated dur-
ing the past two years, a number of industries have already been
established in the State, and at the present time a number of others
are contemplating locating here.

This is consistent with one of the most important functions
of the Survey, namely “to disseminate accurate and precise knowl-
edge regarding the location of minerals,” and as the work of the
Survey develops, it is believed that this phase will become more
and more important.

PUBLICATION.

In order to bring the mineral resources of Oklahoma to the
#ttention of those most likely to be interested in the various pro-
ducts, it has been the ])OhC) of the Survey to publish, in trade
joumals and popular magazines, articles dealing with the minerals
of the State. Scarcely a month has passed that one or more such
articles has not been published. Some of the trade journals in
which articles have appeared are: i

Mining and Scientific Press; Mining Science; Mines and
Minerals; Mining \World; Engineering and Mining Journal; Rock
Products; Stone; Amierican Stone Trade; Clay Worker; Clay
Record; Brick; Cement Age; Cement Record; Petroleum; Qil In-
vestor’s Journal; Gas Journal; National Petroleum News; Oil and
Gas; Engineering News; Good Roads; and Manufacturer’s Record.

A number of semi-popular articles have appeired in the fol-
lowing magazines:

Science; Taylor-Trotwood; Sturms; .Southwest; Farm and
Ranch; Frisco.

In addition to articles in magazmes and trade journals this
office has constantly endeavored to keep the State press informed
regardirg any authentic discoveries, or the development of any
mineral products of Oklahioma. Several hundred articles have
been furnished the daily papers, and many of the weekly papers of
the State, and a number of special articles have appeared in the
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metropolitan press of such cities as St. Louis, Chicago, Memphis,
Pittsburg and New York,

REPORTS.

The work of the Survey is known to the general public chiefly
by the reports issued, therefore it has been the policy to send out
as many reports as possible. It must be remembered. however,
that hefore reports can be written it is necessary to secure a large
amount of data. This usually necessitates extensive field work,
much correspondence and the compilation of information of
various sorts. Darticularly is this true in the case of a new state
like Oklahoma where little previous work has been done and where
everything has to be built up from the beginning.

During the past two yecars the Director and his assistants have
devoted ail the time which it was possible to spare from other
duties more pressing, to the preparation of reports. At the time
of this writing, Dec. 1, 1910, the following work has been ac-
complished:

Bulletin No. 1: 3,000 copies, Preliminary Report on the, Min-
eral Resources of Oklahoma, was issued November, 14908

Bulletin No. 2: 2.500 copies. by L. I.. Hutchison, Oil. Gas
and Asphalt in Oklahoma. Manuscript submitted in April, 1910,
not vet off the press.

Rulletin No. 3: 2,500 copics, by Chester A. Reeds, Mineral Re-
sources of the Arbuckle Mountaina, Manuscript submitted
August 1910, not yet off the press. ‘

Bulletin No. 4: 2.500 copies. by Chas. N. Gould, and L. L.
Hutchison ; Coal in Oklahoma, contract let for printing, in prepara-
tion.

Bulletin No. 5: 2,500 copies, by Chas. N. Gould, and others.
Portland Cement, and Building Materials of Oklahoma; in pre-
paration, contract let for printing.

Bulletin No. 6: 4,000 copies. Director’s lliennial Report. This
bulletin. '

Bulletin No. 7: 3,000 copies, Clays of Oklahoma, by L. G
Snider., Ready for the press.

In addition to the above listed reports, which are either now
being printed or are in preparation, the following reports have been
begun:

‘Road Materials, I.. C. Snider (Ready for the press).

Gypsum, Chas. N. Gould (Tn preparation.)

Salt, Chas. N. Gould (In preparation.)

Lead and Zinc, L. C. Snider (In preparation.) .

Glass Sand, Frank Buttram (In preparation.)

Granite, Chas. H. Taylor, (In preparation.)

For the publication of the reports on gypsum, salt, and lead
and zinc, funds have already been appropriated.

All the reports listed above must be considered in the nature of
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preliminary reports, and all deal with economic subjects. Practic-
ally nothing has yet been published on the general geology of the
State. It is the purpose to publish, as rapidly as funds permit,
two series of bulletins, one dealing with the general geology of
Oklahoma, the other including: compreliensive reporfs on the
State’s mineral resources. \
The publications of the Survey are for [ree distribution not
only to the people of Oklahoma, but to interested parties living
outside the State. Requests for copies should be sent to the

Director, Oklahoma Geological Survey, Norman, Olklaho:ia.
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INTRODUCTION

In November, 1908, shortly after the organization of the Sur-
vey, Bulletin No. 1 was published, containing brief descriptions of
the occurrence and amount of some twenty of the most common
minerals in Oklahoma. This little book met with such favor and
has been in such constant demand that two editions have been ex-
hausted. Advantage is taken of this opportunity to republish a con-
siderable part of the former report. In some cases the article has
scarcely been revised. In most instances, however, the advance in
our knowledge of the subject and the development of the mineral
has necessitated a complete revision of the chapter. In several cases
it has been found necessary to entirely rewrite the article.

So little has been done in the way of the development of the
mineral resources of the State that no one can yet even estimate
either their amount or their value. This is the work which the Geo-
logical Survey is now attempting to accomplish. It endeavors to lo-
cate the various valuable minerals in the State, and to determine as
nearly as possible their amount and approximate value. It endeavors
in every way possible to bring these minerals to the notice of in-
vestors and to interest capital in their development. To this end
the Survey most earnestly invites the aid and co-operation of the
people of the State, in calling the attention of capitalists and manu-
facturers to our vast undeveloped resources.

COAL
(By Chas. N. Gould)

The coal fields of Oklahoma occupy an area of about 20,000
square miles, in the eastern part of the State. The largest deposits
lie in the following counties: Pittsburg, Coal, Atoka, Latimer, Le-
Flore, Haskell, Sequoyah, MacIntosh, Wagoner, Mayes, Craig, No-
-wata, Washington, Rogers, Tulsa, Okmulgee, Okfuskee and
Hughes. Coal has also been mined in Carter County. "

The coal mined in Kansas and in Arkansas belongs to the same
general field as the Oklahoma coal. The Texas coal area west of
Fort Worth is a part of the same field, also, but is cut off from the
Oklahoma area by the Arbuckle uplift.

The rocks. containing the coal beds in northern Oklahoma dip
slightly to the west, forming the eastern side of a great synclinal
basin, the western border of which flanks the Rocky Mountains.
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In the southern part of the field the rocks have been much folded,
so that the coal often stands on edge.

The greater part of the coal in Oklahoma lies in that part of
the State which was originally the Choctaw Nation, namely in Pitts-
burg, Coal, Atoka, Latimer, LeFlore and Haskell counties. To this
area the name Choctaw coal field is often applied. It is bounded on
the north by the Canadian and Arkansas rivers, on the south by
the Choctaw fault, (which runs from Atoka north and east to the
Arkansas line) and the Arbuckle uplift, and on the west by an in-
definite, irregular line. The whole region is folded very sharply
near the Choctaw fault line, but much less so near the Canadian

A

River.

Before the Choctaw and Chickasaw Indians took their allot-
ments of land they made a treaty with the Government whereby
the land that was underlaid with coal was segregated, or set apart,
for the benefit of the nations as a whole; that is, land containing
coal could not be allotted by any individual citizen of either nation.

The government assigned the segregation of this coal to the
United States Geological Survey, and the director of the Survey
detailed Mr. Joseph A. Taff to perform the work. Mr. Taff had

already spent five years in studying and mapping the coal deposits .

of the Indian Territory. A year's additional time was spent going
over the ground, checking up and verifying his previous work.

The total améunt of land segregated is nearly half a million
acres: 437,743 acres to be exact. The main body extends uninter-
ruptedly southwestward from the Arkansas line, near Fort Smith,
for a distance of 125 miles, as far as Lehigh and Atoka.

Mr. Taff estimated that this area was underlaid with veins of
coal, the combined thickness of which approximated seven feet, and
that the average output for the entire region may be placed at
7000 tons per acre. This amount, multiplied by the number of
acres uderlaid with coal, gives a total of approximately 3,000,000,000
tons of coal on the segregated land.

Others, howcever, consider this estimate too high. Mr. Wil-
liam Cameron, who was for many ycars the government mine in-
spector for the Indian Territory, estimates that the total amount
of available coal on the segregated land is 1,252,916,000 tons.

The value of the coal is also a mooted question. Estimates as
high as $4,337,000,000 have heen made. This is obviously too high.
Perhaps no better estimate can be made at the present time than
that which is based upon the royalty that the mine operators pay
the Indians, eight cents per ton. Taking Mr. Taff’s estimate of the
amount of available coal, 2,954,138,000 tous, the value at eight cents
a ton would be $236,331,040. Taking Mr. Cameron’s estimate of
1,252,916,000 tons, the coal would be worth $100,233,280.

According to the provisions of the treaty made with the In-
dians, the Government was to sell the segregated coal land. Mr.
Taff divided the entire area into tracts of approximately 960 acres
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each, and the Secretary of the Interior advertised for bids, which
were opened August 7, 1906. All bids were rejected because, in the
opinion of the Secretary all were too low. A second attempt was
made to sell the land, with the same fate, so at the present time none
of the land has been sold.

Much of the coal land has been leased to mining companies,
who are engaged in placing the coal on the market. None of the
segregated land is open to settlement, so that at the present time
there are nearly half a million acres of land lying idle. Much of
it is capable of a high state of cultivation. This land supports no
population and pays no taxes. Many efforts have been made to
have the surface of the segregated land opened tosettlement, but so
far without avail. It is obvious that, until this is done, a great
hardship is being worked upon the counties in which this land is
located. Efforts to have Congress take action in the matter and
providé for the sale of the land have so far been unavailing.

There are at least seven veins of commercially valuable coal
in the Choctaw coal field, besides a number of thin veins and lentils
which are at present not worked. Those of commercial value are
known as the upper and lower Hartshorne coals, the upper and
Iowler McAlester coals, the Cavanal coal and the two Witleville
coals.

The upper and lower Hartshorne, or, as they are sometimes
called, the Grady coals, are the lowest, geologically, in the State.
The two beds are separated by about fifty feet of shale. The lower
bed is just above a heavy ledge of sandstone, known as the Harts-
horne sandstone, and as the outcrop of this sandstone always forms
a distinct ridge, it makes an excellent marker for the coal, so that
the position of the hed can be easily located. Both beds consist of
coal of a fairly good quality and extend over a large area. In the
eastern part of the field the upper bed nearly pinches out. The
Hartshorne coal is generally strictly bituminous, but in places it
is a semi-anthracite. It varies in thickness from two and one-half
to seven feet. The extensive folding of the rocks have tilted the
formations so that the coal often stands on cdge. Tt is noticed that
as a general rule the coal that is most highly tilted, approaches
more nearly an anthracite than that which lies level. Near Atoka -
it is called the Atoka coal, while in the Cavanal Mountain region
it goes by the name of the Panama coal. Tt is being mined at a large
number of places, among which are Wilburton, Hartshorne, Mec-
Alester, Krebs, Cherryvale, Heavener, Lehigh, Panama and Me-
Curtain.

The McAdlester coals, or as they are called in other parts of the
State, the Lehigh or Stigler coals, occur nearly 2,000 feet, geologic-
ally, ahove the llartshorne coal. The two beds of the McAlester
coal are separated by about sixty feet of shale. The coal is bitum-
inous and is slightly harder than the Hartshorne coal. The beds
vary in thickness from two feet to four and one half feet. The Mc-
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Alester coal is mined near Wilburton, McAlester, Red Oak, Hughes,
Stigler, Sansbois, Coalgate and Lehigh.

The Cavanal coal occurs only in the eastern part of the field.
It is from two to three feet thick, and is a fairly good bituminous
coal. The Cavanal vein is the least important one in the field, and
is being mined only on the south and east sides of Cavanal Moun-
tain, between Wister and Poteau.

The Witteville coals, known also as the Jones’ Creek coals, are
geologically, the highest ones south of the Canadian River. There
are two principal beds which average from two and one-half to
four feet in thickness, but their value is decreased in many places
on account of partings of bony coal. In places this coal contains
so large a percentage of sulphur as to materially decrease the value
of the coal. _

In the eastern part of Carter County a few miles southeast of
Ardmore, a small vein known as the Ardmore coal has been worked
for some time, but it is of relatively little importance. .

Several of the heds already described extend across the Cana-
dian River and have been mined locally in MacIntosh, Muskogee

and Wagoner counties, Strip pits have been operated at or near.

Muskogee, Wagoner, Boynton, Council Hill. Coweta, Checotah,
Porum and Keefeton, The beds are much thinner in this region than
farther south, however, and the quality of the coal is not so good.
The thickest bed known in this region is about thirty inches, being
located on Cane Creek in western Muskogee County.

There are two beds of considerable importance in northern Ok-
lahoma, both being located at a.higher level than the coal in the
Choctaw field.

The most important ledge of coal in this part of the State,
known in different localities as the Henryetta, Broken Arrow and
Catoosa coal is about three feet thick. The outcrop has been traced
from near Calvin northeast to the Kansas line. It is mined at La-
mar, Dustin, Henryetta, Morris, Schulter, Broken Arrow, Catoosa,
Claremore, Chelsea and Centralia.

The highest coal of any importance in the State is found in
Tulsa and Creek counties and is known as the Dawson coal. It oc-
curs about ninety feet below a characteristic light blue limestone
which serves as an excellent marker in tracing its outcrop and lo-
cation. Its known outcrop extends from near Bird Creek in Tulsa
County, to a point just southwest of Beggs as a ledge from two and
one-half fcet to three and one-half fect in thickness, of very clean
and pure bituminous coal. 1t is mined at Dawson, Mohawk, Tulsa,
and Redfork. It is thought that the coal mined at Collinsville be-
longs to this bed also. "

The amount of coal in the State is unknown. Mr. Taff esti-
mated the amount on the segregated land to be about 3,000,000,000
tons. This is certainly not half the coal in the State. On this basis, the
coal in Oklalioma would be somewhere between 6,000,000,000 and

39

10,000,000,000 tons. On the other hand the United States Geological
Survey estimates the amount of coal in the State to be 75,000,000,-
000 tons. This estimate, however, seems to be entirely too high.

The first mining of coal on a commercial scale in the Indian
Territory was carried on near McAlester in 1872. Since that time
a number of railroads have been built through the coal region and
with their aid the coal industry has develaped rapidly.

In 1907 Oklahoma produced 3,642,658 short tons of coal, valued
at $7,433914. The State ranked fourteenth among twenty-eight
coal-producing states. Only three other states showed a greater
percentage of increase over the production in 1906. Eight thousand,
three hundred and ninety-eight men were employed in the coal
mines of Oklahoma, during that year.

Since 1907 the amount of coal mined has decreased. The chief
-cause for this condition of affairs is the great increase in the amount
of natural gas. Such cities as Muskogee, Tulsa, Sapulpa, Oklahoma
City, Chandler and Shawnee, not to mention scores of others that
formerly employed coal for fuel, now use natural gas obtained from
the wells in northern Oklahoma. Coal from the Oklahoma fields
still supplies the western and the southern parts of the State, but
even there gas is making an inroad. The amount of gas in Okla-
homa is very great and bids fair to remain a formidable competitor
to coal for many years.

PETROLEUM
(By Chas. N. Gould)

More money has been spent in the development of petroleum
and more has been received from that source than from any other
mineral industry in Oklahoma.

The Oklahoma oil fields have been developed gradually south-
ward from Kansas. As early as 1882 drillers had discovered small

" quantities of gas in the State, but it was not until 1893 and 1894
- that anything like extensive operations began. After oil had been

found in the southern counties of Kansas, the drillers began to
venture across the line into the Cherokee and Osage nations. Many
of the first wells were failures, partly because they were drilled in
regions where no oil existed, and partly because the wells were not
carried deep enough. For the past ten years the drillers have
been slowly and cautiously working south until at the present time
they have reached several points seventy-five to one hundred miles
south of the Kansas tine.

So far the greater part of the development in Oklahoma has
been in five general regions. Probably more than two-thirds of
all the oil produced in the State has been found along the 96th
meridian, which is the dividing line between Cherokee and
Osage nations. Wells drilled within a few miles east and west of
this meridian have almost invariably found large quantities of oil
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or gas. In Kansas the wells at Caney and Peru are located near
this line. The most prominent fields near the 96th meridian in Ok-
lahoma are those at or near Copan, Dewey, Bartlesville, Ramona,
Skiatook, Tulsa, Red.Tork, Glenn Pool, Tanaha, Hamilton and
Henryetta.

A second oil-producing region lies along the Verdigris River
some twenty-five miles east of the 96th meridian. This is usually
known as the Coody’s Blufi-Alluwe field, although thename Shal-
low field is sometimes applied to it for the reason that the oil is
found at a comparatively shallow depth. The greater part of the
wells are from 400 to 600 feet in depth, and on account of this fact
development in this field is not expensive. The area of the proved
territory extends for thirty miles or more north and south and is six
to ten miles wide. Within the past year a northwestern extension
of this field has been developed near Delaware in central Nowata
County. : -

A third productive region is at Cleveland in castern Pawnee
County,.some twenty-five miles west of the 96th meridian. The
Cleveland field is small, occupying not more than half a dozen
square miles but it has produced a large amount of oil. Develop-
ment in this field has about ceased, and the output is fast de-
creasing.

A field has been developed at Muskogee. The most productive
wells arc located from one to three miles southwest of the citv.
The oil is of good quality, and it is probable that the area of the
field will be still farther extended.

The Bald Hill-Morris field is a large and rather poorly defined
field extending from near the Arkansas River at Haskell in western
Muskogee County, southwest some 25 miles to the vicinity of Mor-
ris. Only a small part of the field has been prospectéd, but it is
altogether probable that future development will reveal the pres-
ence of a large amount of oil in the region.

There are a number of small fields in various parts of Oklaho-
ma which show promise of future development. Several wells near
Madill have produced some extremely high grade petroleum. At
Wheeler there is a low grade asphaltic oil, an excellent fuet oil.
East of Duncan the same kind of oil has been found. Gas, which
is usually associated with petroleum, has been found at Poteau in
the extreme castern part of the State, at Lawton and Gotebo in the
vicinity of the Wichita Mountains, and at Blackwell and Ponca
near the Kansas line.

The depth to the oil sand varies in different localities. The
shallowest wells are those in the Coody’s Bluff-Alluwe region east
of the Verdigris River, where the average depth is about 600 feet.
Farther west, near Bartlesville, wells are 1,000 to 1,200 feet deep.
Near Tulsa and in the Glenn I’ool the greater part of the oil and
gas is found at a depth of 1,500 to 1,700 feet. At Cleveland the oil
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is found in a higher sand than at Bartlesville or Tulsa, but the
depth is approximately the same as in these localities.

The greater part of the oil produced in Oklahoma is purchased
by three companies, the Prairie Oil & Gas Company, which is a
subsidiary of the Standard Oil Company, the Texas Company and
the Gulf Company. The pipe lines of the Prairie Company lead
into Kansas and thence northeast. The lines of the Texas and Gulf
companies lead directly to the Gulf of Mexico. A fourth pipe line
is now being laid to Baton Rouge. Much oil is hauled in tank cars,
and several train loads leave the various fields daily. The-facilities
for transportation have always been inadequate. however, and on
this account production has been greatly curtailed. It is hoped,
that with additional pipe lines, all the oil produced may be disposed
of.

Refineries are now in operation at Tulsa. Sapulpa, Oklahoma
City. Muskogee and Chelsea, but they are able to use only a very
small part of the oil now being produced. .

Tt is difficult to ascertain the exact amount of production in
Oklahoma for the reason that all the oil from the Mid-Continent
field, which includes both Kansas and Oklahoma, is grouped to-
gether. The following figures, however, may be of interest as
showing the relative amount. In 1906 the world’s production of
petroleum was, in round numbers, 214,000,000 barrels, of which the
United States produced 126,000,000 barrels. Of this amount the
Mid-Continent field produced 22,000,000 barrels. It is estimated
that Oklahoma - produced approximately three-fourths of this
amount. In 1907 the. Mid-Continent field produced 46.846,267 bar-
rels of petroleum and in 1908 48,323,810 harrels. During these two
years Oklahoma led the United States in the production of oil. In
1909 California exceeded Oklahoma and probably will do so in 1910.

There is no geological connection whatever between the oil
found in the Mid-Continent field and that found in other parts of
the United States. The statement is frequently made that if the
oil fields were traced far enongh south they would finally connect
with the Corsicana or the Beaumont ficlds of Texas. This is a
geological impossibility. Oil and gas occur in rocks of all ages,
from those which are very old to the most recent. The oil and gas
obtained in the Kansas and Oklahoma fields are found in rocks of
Carboniferous age. The greater part of the oil from Pennsylvania
and West Virginia comes from rocks a little older than those which
contain oil in Oklahoma. The oil from western Ohio and Indiana
is derived from the Trenton limestone, a very much older rock. The
oil from Corsicana, on the other hand is obtained in Upper Cre-
taceous rocks which were deposited at a much later date, geological-
ly, than the Carboniferous formations, The oil at Beaumont, Texas,
and Los Angeles, California, comes from a series of still younger
rocks, known as the Tertiary.

The origin of oil and gas is not definitely known. A number
of theories, both chemical and geological, have been proposed at
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different times by various men to account for the formation of these
substances. According to one theory oil has been formed by the
chemical action of hot water on certain metals contained in the
rocks. This theory, however, is not now accepted by practical
geologists. :

After studying the matter from every conceivable standpoint,
geologists have gradually come to believe that both oil and gas
have been formed within the earth, by the very slow and long-con-

tinued distillation of plants and animals, which were buried in the

rocks during former geological ages. 1f an animal or plant dies on
the surface of the earth it decays or rots and the organic material is
dissipated and disappears into the atmosphere. But if the animal
or plant is buried out of contact with the air, the organic compounds
will be distilled very slowly, and will form series of complex hydro-

carbons. Petroleum consists of several hydrocarbons which are-

liquid under ordinary conditions, while natural gas contains those
which have lower boiling points so that they are gases under the

same conditions. Many rocks contain large numbers of fossils, -

and fossils are but the remains of animals and plants entombed in
the rocks. As the organic matter which originally formed the
animals and plants now represented by the fossils, was slowly dis-
tilled, it usually penetrated through the rocks and escaped into the
air. Qil springs and bubbling gas in shallow wells, which are com-
mon in certain regions, are believed to originate in this way. In
many localities. however, the conditions of stratification and struc-
ture are such that the oil and gas, instead of escaping, have been
‘stored up in the rocks. 1t is in these regions that oil and gas may
be found by deep drilling. -

In order for oil and gas to occur in paying quantities at least

three conditions are necessary, namely: first, a source of supply;

second, a reservoir, and third, a cap-rock or impervious stratum
through which the oil and gas cannot pass. If any one of these
three conditions is wanting in any particular region oil and gas in
quantity will not be found there.

The source of supply for oil and gas is present in the rocks ot
most regions, It is simply a stratum of sandstone, limestone or
shale. which when deposited in some former ocean, contained the
remains of plants and animals. The substances formed from the
slow distillation of this organic matter are volatile and obeying the
laws of gases and liquids, tend to pass upward and to escape to the
surface. In many cases, however, hefore reaching the surface they
encounter a porous rock which acts as a reservoir or receptacle in
which they are collected.

The second essential, the reservoir, is usually a coarse sand-
stone, or in the driller’s parlance, the “oil sand.” Any sand filled
with oil is an “oil sand,” and it often happens that a certain sand-
stone ledge contains oil in one locality, while a short distance away
it contains none. Sometimes the reservoir is a conglomerate and
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perhaps less frequently, a porous limestone or a coarse grained
shale. . :

The third essential is a cap rock, so dense or impervious that it
will not permit the passage of oil or gas. This rock is in almost
all cases a stratum of fine-grained clay or shale, which the driller
usually calls “slate.” If the shale is not sufficiently dense to prevent
the passage of oil or gas or if it contains crevices, as is frequently
the case, these volatile substances have probably been escaping for
ages and are perhaps all gone. Under such conditions oil springs
may occur on the surface or gas may be found issuing from the
rocks, but the presence of o0il springs or escaping gas are no indica-
tion of large amounts of oil and gas beneath the surface. On the
contrary any practical geologist knows that it is almost useless
to drill for oil or gas near an oil spring, for there is usually no con-
nection between the escaping oil or gas and a deep-seated supply.
The fact that oil or gas is escaping goes to show that the conditions
which would cause them to collect in large bodies are absent.

From what has been said it will be understood that while oil
and gas are present in small quantities in many regions, it is only
under definite conditions of stratification and structure that these
products occur in sufficient quantities to be of commercial value;
for it is only in the localities where there is a source of Supply, a
porous reservoir and an impervious cap rock, that these substances
have ever been found in paying quantities.

In connection with these three essentials there should be men-
tioned another factor which is of the greatest practical importance
in the determination of the location of oil and gas. Assuming that
there are present in any particular region a source of supply, a res-
ervoir, and a cap rock, how may one discover the most likely place
in which to drill for oil and gas?

The rocks on the earth’s crust do not all lie level, but in many
cases have been folded into a great series of wave-like arches and
troughs. Ap upfold or arch is known as an anticline and a down-
fold as a syncline.

Now geologists have found that in regions of folded rocks,
where the three essentials, viz, source of supply, reservoir, and cap
rock, are all present, the oil and gas almost invariably occur along
the lines of anticlines, that is, under the arch. If salt water is also
present in the reservoir sand, as is often the case, it will usually be
found in the syncline or trough. So it is often no difficult matter
to locate with some degree of certainty the oil and gas-producing
localities in a region of fblded rocks, for the oil, gas and salt water,
obeying an elementary law of physics, will arrange themselves in
order of their specific gravities. ' :

Conditions of structure such as have been described occur in a
number of states. By far the greater part of the oil and gas found
in Pennsylvania, West Virginia, Ohio, Indiana and Illinois, have

~ been secured along anticlinal folds. The anticlinal theory of the
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location of oil and gas is now regularly taught in classes in eco-
nomic geology in most American universities, and the more up-to-
date oil men are everywhere accepting it as a basis for prospecting
and development. No one believes that the theory is infallible. It
sometimes happens that neither oil nor gas are found in anticlines,
in localities where surface conditions appear favorable, and on the
other hand oil and gas have occasionally been found in synclines.
The fact remains, however, that careful investigations in a number
of widely separated fields, not only in the United States; but in
other parts of the world as well, have shown that by far the greater
part of the productive oil and gas wells are found along anticlinal
folds. i

The question may be asked: What is the bearing of all this
on the oil industry in Oklahoma? Simply this: the greater part of
all the oil and gas so far found in this State occurs along aunticlines.
In every region in which these substances have been found there
are indications of disturbances in the rocks and in most cases well-
marked anticlines may be determined.

Another factor which must always be taken into consideration
in Oklahoma. as well as other known oil fields, is the shape and
lithologic character of the oil and gas-bearing sands. If the sand
is thin, it can hold little oil or gas; if it is thick, it can hold much
larger deposits. 1f the sand is fine-grained and practically impervi-
ous, but little oil or gas can pass through it. If it is coarse-grained
and porous, large amounts of oil and gas may be stored up. So
that other things being equal, the thicker the sand and the more
porous the material, the larger the amount of oil or gas contained
therein. Thin beds of fine-grained sand can carry but little if any
oil or gas. From this it will be readily understood that the most
prolific oil or gas fields must necessarily occur in regions where a
thick bed of porous sand is located along an anticline. These con-
ditions seem to obtain at Glenn Pool, where the sand is more than
100 feet thick, as well as at Bartlesville, in the Muskogee field, and
at a number of other prominent fields in the State. Wherever a
pumpkin-seed-shaped bed of porous sand occurs in a region where
the rocks either lie level or where there is an anticlinal fold, oil and
gas have usually been found. On the other hand, in several cases,
dry sands of considerable thickness have been found along anti-
clines, while along others ouly thin sands carrying a small amount
of oil have been encountered.

Nor are the developed oil ficlds all the anticlines known to exist
in the State. The rocks in the southern part of the old Creek Na-
tion, the northern part of the Choctaw and the southeastern part of
the Cherokee Nations are folded into a series of anticlines and syn-
clines. From a geological standpoint there is no reason why these
regions should not contain as large deposits of oil and gas as those
that have already been discovered farther north.

It need occasion no surprise if oil and gas is found in many
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parts of Squoyah, MclIntosh, Okfuskee, Hughes, Coal, Pittsburg
Haslfell, Latimer and LeFlore counties, in regions where no pros:
pecting l'las been done. There is also a possibility of finding oil
and gas in any of the Red River counties as far west as Jefferson
as well as in several of the counties lying just west of the presené
developed fields, particularly Osage, Pawnee, Creek, Seminole and
Pontotoc.

There are five general regions in Oklahoma where it is very
probable that neither oil nor gas will ever be found in paying quan-
tities, namely: in the heart of the four mountain uplifts, and the
Redbeds region in the western part of the State. Much money has
been spent in vain,attempts to find oil and gas in these regions and
doubt]ess as the years go on still greater amounts will be squander-
ed. Those intending to drill for oil or gas should always secure the
opinion of a competent geologist regarding the possibilities of
fmdl-r_lg these products. He may not always be able to tell where
to drill, but he should be able to tell where not to drill.

‘NATURAL GAS
(By Chas. N. Gould)

In Oklahoma, as in most other regions, natural gas is found
-associated with petroleum. While it is true that there are in the
.btate a few gas wells in which the amount of petroleum produced
is negligible, and there are some oil wells which produce but little
gas, the fact remains that in at least 90 per cent. of the wells, both
substances are found. This is only what might be expected when
the nature of the two products is understood. Petroleum and natur-
al gas are but two manifestations of the same series of chemijcal
compounds, one being the gaseous, the other the liquid form.

This being true it naturally follows that a discussion of the
geology and occurrence of petroleum would include also the subject
of natural gas. Inasmuch as these topics have been rather fully-dis-
cussed in the chapter on petroleum, page .... to ...., it is urineces-
sary to take them up here. ’

The most importan{ problem connected with natural gas in
Oklahoma, is an estimate of the amount already avai]ab!ebnr in
prospect. This is a question that can not now be answercd intel-
ligently.'

“All that we can say is that the deposits are enormous, but at
the present time there are not sufficient data to enable us to esti-
mate accurately their possible amount. Practically every oil well
so far drilled in the State produces gas, while at the same time
many of the strongest gas wells do not contain oil. The daily capa-
city of an Oklahoma gas well varies from a few cubic feet per day
up to millions of cubic feet. The average sized well in the Tulsa
or Bartlesville region runs all the way from 1,000,000 to 10,000,000
cubic feet per day. Wells in various parts of the State have been
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reported to produce 40,000,000; 50,000,000 and even 60,000,-
000 cubic feet per day. ‘ ’ .

According to the statistics of the United States Geological Sur-
vey, there were, at the close of 1908, 474 gas wells in Oklahoma.
This is probably not more than half the actual number now in
existence. Gas wells are strung all along the 96th meridian from
the Kansas line to Ienryetta. Some of the strongest wells with a
capacity running up into the tens of millions of feet per day are
located in the Hogshooter field, the Shallow field, the Morris field,
the Bald Hill field and the Muskogee field, white other wells equally
good are located at Wainwright, Pawhuska, and in the Preston
Pool. Smaller amounts have been found in dozens of localities
scattered throughout the State.

Any estimate of the amount of gas actually in sight in Okla-
homa is little better than a guess. There are no accurate data and
even an approximation may of necessity be misieading. Taking
into account all known facts, however, and estimating as nearly as
possible the amount from the various wells, including those now
being utilized, those shut in, and those going to waste, the amount
of gas already discovered in Oklahoma should be somewhere be-
tween 1,500,000,000 and 3,000,000.000 cubic feet per day. A con-
servative approximation would probably be 2,000,000,000 cubic feet
daily.

But if we attempt to go a step further to form a conjecture as to
the amount of gas which may yet be discovered in Oklahoma, we

. are at once confronted with the inadequacy of language and the
paucity of figures. Those of us who have traveled over the devel-
oped fields of Oklahoma, studying the problem from a scientific
standpoint, believe that at the present time not one-fifth, or possib-
ly not one-tenth of the gas in those fields has vet been touched. In
many cases ouly a single well to the square mile has been drilled in
search of oil. Gas having been found, for which there is no demand,
the entire territory has been condemned, and the field abandoned.

In the region south of Muskogee and Okmulgee there has been
practically no drilling as yet, but this is a region in which the geolo-
gist believes that there should be vast untapped reservoirs of gas
and oil. Even the geologist with his well-known inclination to es-
timate things in hundreds of millions, stands aghast before the un-
known possibilities of the future development of the Oklahoma gas
field. ‘

Natural gas is now being utilized to a limited extent for manu-
facturing and domestic purposes in the region in which it is pro-
duced. Such towns as Bartlesville, Dewey, Cleveland, Collinsville,
Mounds, Wagoner, Claremore, Morris, Boynton, Wann, Blackwell,
Chelsea, Bigheart, Pawhuska, Tanaha, Ochelata, Ramona, Tulsa,
Skiatook, Nowata, Talala, Lenapah, Sapulpa, Okmulgee, Musko-
gee, Ponca and Coweta use gas, produced usually within a few miles
of the city, for lighting and heating purposes. Ina number of cases,
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gas is used for _industrial purposes. For instance, Bartlesvi

zinc smelters, De“_/ey has a Portland cement mill ’and a nstyrlr:]l)e'el!]?)?
towns in the gas fields have brick plants that use gas. A pipe line
from the Tulsa-Glenn Pool region supplies Oklahoma City, Ed-
mond, Guthrie, Chandler and Shawnee. Ardmore uses gas ,i ed
from the Wheeler field 20 miles distant. PP

Within the past few months a gas well with a reported capa-

- city of 5,000,000 cubic feet daily, has been discovered at Poteau, in

the extreme eastern part of the State. Gobeto and Lawton in the
southwest corner of the State are supplied with gas from local wells

_ The price of fuel varies directly with the distance it has to be
piped. In Tulsa and Bartlesville, to cite two examples, where the
gas is produced near at hand, prices are about ten cents’ per thous-
and cubic feet for domestic use and two to four cents for manufac-
turing purposes. Several towns in this region have advertised two
%e_nt gas and one and one-half cent gas for factories. In Oklahoma
tv:]teyx;t“;l_l_ere the gas is piped over a hundred miles, the price is
factor'_};f ul:; cents per thousand for domestic use and ten cents for

It is obviously impossible to accurately estimate the li
oil and gas fields of Oklahoma. Ordinarily these subitla:ffc:sf ;};z
exhausted within a few years after the reservoir containing them
has been tapped. It is well known that the life of the ordinary oil
well or gas well does not usually exceed five years. Some of the
wells are exhausted in a year or two, others produce a small quan-
tity of q:l for ten, twenty, or even forty vears. Some of the first
wells drilled in Pennsylvania in the late 60’s are still producing. On
the other hand, the famous Beaumont field, which was at one 'time
the w'onde'r of the world, is now practically exhausted. The Indiana
gas field is nearly exhausted. Many of the first wells drilled in
southern Kansas and northern Oklahoma have already ceased to
prodiltce oil cl))r gas in paying quantities.

must be remembered, however, that as I have alr ;

only a relatively small part of the oil and gas regioxfl O?agly(liifcf;di
has ever been prospected and a still smaller part developed. There
is enough prospective territory untouched in Oklahoma to i<eep the
drillers busy for the next fifty years. Counting fifty years more
for the last wells brought in, and assuming that the greater part of
the gas will be utilized and not permitted to go to waste, we may
approximate 100 years as the life of the oil and gas field of Oklaho-

ma. This estimate is probably under, rather than over the actual -

time limit.

At a conservative estimate not to exceed 10 per cen ibly
not more than 5 per cent. of the gas so far discovired is tx;’o?\??)sé})nlé
utilized. .P.art qf it is shut in waiting a chance for utilization, but
r’guch of 1t 1s going to waste. One can not drive anywhere tlm’)ugh
the gas field of northeastern Oklahoma without being shocked at
the prodigal waste of fuel now going on. In hundreds of places,
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gas is permitted to burn day and night without ceasing. Scores of
wells are permitted to flow unchecked. and this priceless fuel is
being dissipated into the air. A law which was passed by the last
legislature, the object of which was to attempt to conserve the na-
tural gas, has done much to check this waste, but in many sections
it is yet more honored in the breach than in the observance. At the
present time in Oklahoma a vast amount, possibly hundreds of mil-

lions of cubic feet a dav of the best fuel the world has ever known, -

is permitted to escape into the air.

In territorial days little attempt was made to save the gas. To
cite but one instance out of a hundred; when gas was first encount-
ered in Bartlesville, it was permitted to escape unchecked. 7The
roaring of the gas was so persistent that people in the town could
not sleep at night, and so the gas was carried in pipes outside of the
city limits, where it might escape without the noise disturbing the
sleepers.

The following paragraphs from a current periodical will give
some idea of present conditions in the State:

“The party took a run down to the new Prestou oil field. While there accurate meas-
urements were made of the gas well recently brought in, and it was shown to be good for
36,000,000 cubic feet per day. This is the fargest gas well cver developed in the southern
Creek country and one of the largest that has been comipleted recently in Oklahoma. Its
magnitude was a smprise, even to the owners of the well. Tt has heen running wild ever
since it was brought in and the roar of the escaping gas can be heard for miles. The own-
ers are purposely allowing the gas to go to waste with the belief that the well will finally
drill itself into oil.” .

The following quotation from a letter to the Director of the
Survey April 4th, 1910, by a practical gas man, will give an idea ot
the situation from the view point of an interested citizen:

“There are millions of fcet of natural gas going to waste in this State, due largely to
carelessness and neglect by the many producers in drilling for oil. Tt secems their sole aim
is to drill through the gas bearing strata in order to sccure the oil, as the oil can be
marketed more readily and the gas has a very timited market. \While this is being done
the gas is allowed to go to waste; in fact very little attention is paid to it. In many cases
the well is drilled into salt water, which destroys it entirely as a gas well.  Only recently
in the new Hamilton Switch pool there have been no less than filty to scventy million cubic
feet of gas blowing awiy. in ey v to supply the whole State of Oklahoma, cvery day,
with apparently no c¢ffort on the part of the producer to prevent it. There are some of the
wells in this ool which came in having a capacity as large as 36,000,000 cubic feet per day.
We feel that the gas is just as marketable and vatuable a product as the oil and that a well
which is drilled in having a capacity of from two to four million cubic fcet per day should
be shut in to save the gas, as it looks like a crime to allow the gas to go to waste in this

Tt is greatly to he regretted that some really cffective plan has
not been devised to curtail the prodigal waste of this valuable fuel,
which has been going on in eastern Oklahoma for the past ten years,
and which is still in progress. For this there is no excusc except
the cupidity of man. The well having beeri drilled, in search of oil,
and gas having been encountered, for which there is no immediate
demand, it is easier to pull the tools, letting the well stand open, per-
mitting the escape of the gas, than it is to plug the well. In many
_cases, as the one above cited, a gas well with a capacity of many mil-
lions of cubic feet per day is permitted to flow unchecked in the
hope that it will some day drill into oil. In scores of instances
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wells which produce ten or twenty barrels of oil and say 5,000,000
or 10,000,000 cubic feet of gas a day are permitted to flow uncheck-
ed. The gas is all wasted to save the small amount of 0il. When
it is remembered that 6000 cubic feet of gas has a fuel value equival-
ent to a barrel of oil, it will be understood that 6,000,000 cubic feet
of gas equals a thousand barrels of oil. So in the case cited the
eqmyalent of 1000 barrels of oil, is permitied to go to waste each
day in order to save ten or twenty barrels. For these reasons, Ok-
lahoma is day after day losing hundreds of thousands of dollars
worth gf Ya]uable fuel, which should be saved for future genera-
tions. This waste is nothing short of criminal, and it is high time
that the people of Oklahoma, as of other gas-producing states, were
awakening to a realization of conditions. ’

One point should be clearly kept in mind, namely, that these
fuels, once gone, are gone forever. You may take all the water
from a well and the rainfall will restore the water. You may exhaust
the fertility of the soil, but by careful cropping and fertilizing, the
fertility may be renewed. You may cut down the forests, and new
forests will grow, but when you take from the earth the minerals, -
the oil, the gas, the coal. contained therein these minerals are never
replaced. B

In this connection it may not he out of place to quote a state-
ment made by.'Dr. White, State Geologist of West Virginia, at
the congress of governors at Washington two years ago: "

“F9r just as sure as the sun shines, and the sum of two and two is Eour, unless this in-
sanc riot of dcstructi0|_1 anf] waste of'our fuel resourccs which has characterized the past
century shall ke speedily ehded, our industrial power and supremacy, will, after a meteor-
like existence, r§vcrt, before the close of the present century, to those nations that conserve
and prize at their proper value their priceless treasures of carbon.” .

We are trying to keep our gas at home. We need it. It is
true that we have been wasting it about.as fast as we could, but
at the same time, we don’t want any body to take any of it away.
What we want is to locate factories here that will utilize our fuel.
We have a plenty and to spare. If the gas fields are ever exhausted
we have a few billion tons of coal to fall back on; (The United
States Geological Survey says we have 75,000,000,000 tons) but we
are not worried about the gas failing for several years yet. But
right in the gas fields or within short piping distance, there are in-
exhaustible deposits of as good clay as that found in Ohio or New
Jersey; of as fine glass sand as that of Illinois or Pennsylvania; of
Portland cement rock as good as can be found anywhere in the
world_. There is also limestone for burning into lime; lead and zinc
deposits among the most prolific on the continent, besides sand-
stone, marble, granite and asphalt, all in enormous quantities., A

little farther away, there are 123,000,000,000 tons of gypsum, and

Zalt water enough going to waste to make 100 car loads of salt a
ay.

We need these things developed. We must have them develop-
ed before Oklahoma comes to her own, and we believe that if we
can keep our gas at home the development will come all the sooner.
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If the gas is piped out of the State, Oklahoma will derive very little
benefit from it. 1f it is utilized at home, it means the estabhshmgnt
here of hundreds of industrial plants and factories and the opening
of scores of mines and quarries, all of which go toward the develop-
ment of our State.

ASPHALT
(By Chas. N. Gould)

The asphalt deposits of Oklahoma are among the most exten-
sive in the United States. The greater part of the deposits occur
in the southern part of the State, in the region south of the Arbuckle
Mountains, although exposures are found all the way from the Ar-
kansas line to the Wichita Mountains, Practically all the asl_)halt in
Oklahoma occurs as rock asphalt; in other words, as rock impreg-
nated with asphalt. In several cases, however, the mntet:lal. is
found in an almost pure semi-viscous state. In other cases it is a
hard, brittle substance known as grahamite or impsonite, having
the general appearance of anthracite coal. o

Pure asphalt or bitumen is derived from the natural distillation
of petroleum or rock oil. It is the last distillation product, tl}e part
that remains after all the volatile oil and gases have been distilled
away. On the island of Trinidad, the asp_ha]t comes to the surface
in great quantities and spreads out. forming a so-called lake. The
evaporation on the surface forms a hard crust, but beneath the crust
the asphalt is soft and viscous. )

The asphalt in Oklahoma occurs usually along faults which ex-
tend from the surface to a depth of sometimes many thousands of
feet. Along these faults or fissures the rocks have slipped up on
one side and down on the other. At some unknown dep-th thgse
fissures have cut beds which carried petroleum. This oil, being
volatile and tending to escape to the surface, came up along t!’le
fault line. The lighter oils and gases have long since escaped while
the heavy asphalt has remained behind and impregnated the rock
on either side of the fissure. If the rock alongside the fissure }')a[?-
pens to be a limestone the substance is called lime asphalt; if it is
a sandstone, the material is a sand asphalt. So it will often happen
that a bed of lime asphalt occurs beside a bed of sand asphalt or
vice versa, the two beds being on opposite sides of the fault line.

Analyses of the asphalt made by Professor DeBarr of the State
University of Oklahoma show that the composition of the material
varies considerably. * The so-called lime asphalt contains all .the
way from two to ten per cent bitumen, the remainder being calcium
carbonate or limestone. The sand asphalt runs usually from ten
to twenty per cent of bitumen. The shale asphalt usually contains
less than five per cent of bitumen and is rarely utilized. It is usual-
1y considered that a mixture of the lime and sand asphalt makes the
best paving.
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The thickness of the so-called veins on either side of the fault
lines varies from two or three feet to more than fifty feet. Usually
the sandstone, which is a porous rock has been filled to a greater
distance from the fissure than has the dense shale and limestone.

- Limestone is often impregnated with the material for a distance of

twenty-five to fifty feet from the fault, depending upon the porosity
of the rock.

The faults often extend on the surface for a distance of a mile
or more. The depth to which the fissures extend is unknown, but
in some cases as shown by drilling it is at léast 100 feet. When it
is understood that several scores of the fault lines have already
been discovered, and that new ones are coming to light all the time,
it will be see that the deposits of asphalt are, for all practical pur-
poses, inexhaustible. It is not an uncommon thing in Carter, Murray
and Stevens counties, for a farmer breaking out prairie to turn up a
black rock and find that an asphalt vein crosses his field. Or per-
haps a man digging post holes may throw up a piece of asphalt rock.
No one knows how extensive the deposits are, but there need be
no surprise if new beds are discovered for the next fifty vears.

According to the terms of a treaty entered into between the
Choctaw and Chickasaw Indians and the United States Govern-
ment, all the known valuable coal and asphalt lands in both nations
were segregated, or set apart from allotment. The work was done
by Mr. Joseph A. Taff, of the United States Geological Survey, in
1903 and 1904. Mr. Taff included in his segregation all the land
containing asphalt that had been discovered up to that time, 7,240
acres in all, of which 6,880 acres had been leased by various com-
panies, and 360 acres had not been leased. This land is included in
thirteen separate tracts, twelve of which are located in the Chicka-
saw Nation and one in the Choctaw Nation. The size of the tracts -
varies from 40 to 860 acres. According to the terms of the treaty,
the leased land, 6,880 acres, could not be sold without a special act
of Congress, so that only 360 acres of unleased land were on the
market. Bids for this land were opened August 7, 1906, but all
were rejected by the Secretary of the Interior. '

As has been said, since the time the land was segregated a
number of additional deposits of asphalt have been discovered. The
greater part of these are on land which can now be sold. Some of
this land lies near railroads and some of it is twenty miles away
from transportation.

At various times several of these different deposits have been
operated. Quarries have been opened on practically all the leased
land and several mills have been erected, located as follows: One
at Gilsonite, three miles south of Sulphur; one at the Brunswick
mine near Dougherty, and one at Ardmore. In some cases the rock
was simply crushed fine, and in other instances an attempt was
made to distill out the asphalt from the rock matrix,

At various times the rock has been used for paving in a num-
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ber of cities such as Kansas City, Fort Worth, Ar(lmo;e!dg.l;awnke:s,
Paris, Sulphur, Lawton, anleo(rimf:!n. Wge(r;uezrl%]l):rly aid it ma

nt pavement, hard, hrm an €. .
: mo’ls“;:}gf}lrlgf Aprdmore, v:/hich used asp_halt obtained almost Wlt:«i
in the city limits has today what are believed to be the beit pa\irn :
streets in America. While the greatest amount of thg s.trecel: pa\]/g §
in Oklahoma today is being done with sq—called Tr'lmda-dorf em
muda asphatt, which is in fact only the dlsca.rded oil resfl t;xe rost
oil refineries, and which will last !)ut a short tlrln.e, some (1) ;ecr)nkc; t
valuable material in the world lies dormant in' the hills o a

‘ iting development. ] o

hom?haewcal;&fgdifﬁcultIiJes in the way of profltalzl'e utilization o(i thef
asphalt deposit of Oklahoma are as follows: First, thle a’cttltut ehgS
the asphalt trust. Following well-known rpethods, t11e Erus has
underbid independent operators and used either aspha t_lmdp(;r em
from Trinidad or an inferior manufactl.lred product derived r;)h
oil refineries. It is claimed that practically all the leases 13 y e
Chickasaw Nation are now held by‘t.h(.e asphalt trust. Seclon ,T}:e
lack of economical methods of utilizing the rock aspha lt..| . e
crushed rock is bulky and transpartation charges often prohi il ive.
The methods of refining the product on the ground have not always
been satisfactory. Third, the1 cozt of transportating the raw pro-

mines to the railroad. )
duCtIflzms];)ittl;eof these objections ‘the_ fact remains, however, tha]tl
there are in Oklahoma vast deposits of asphalt, enough to pave a
the streets of all the cities in the State and to last for untold genera-
tions.

LEAD AND ZINC
(By Chas. N. Gould)

ile it is true that Oklahoma possesses a large amount qf

mine\?’;:"\l)\?ealth, it must be remem!)ered that the greater plartdof 1(tl
eonsists of non-metalliferous deposits. At the present tlmfe'tea an
zinc are the only metals that have .been mined V\{lth pfohx 1. 4 and

There arc two gencral regions in Oklahoma in whic dea 1zm 1
zinc are known to occur in sufficient quantity to.]ustl:fyAe‘;/e (l)cll)e
ment, namely in the northeas'tem counties and in_ the tr1 uc
Mountains. These two localities will be discussed separately.

Northeastern Oklahoma Lead and Zinc Region

The lead and zinc deposits of northeastern Oklalioma occur in
the same rocks in which the lead and zinc of the Joplin relglon lz};:
found. This is the southwestern extension of the Ozark Rr()l'tir.
The same series of rocks outcrop in Ottawa, Delavilare', l‘ve]
Cherokee and eastern Mayes counties. Both leagl and zinc 1al
been found in small quantities in all of these counties, but it is only
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in Ottawa, the northeastern county in the State, that extensive de-
velopment has been attempted. .

The following paragraphs from the report of Mr. Gaylord Nel-
son published in 1908 as a part of Bulletin No. 1 of this Survey, will
outline the general geology of the region, and give a comprehensive
idea of the development which had then been accomplished.

“In Ottawa County there are three well-developed camps; in
the order of their establishment they are, Peorja, Quapaw and Mi-
ami. The first shaft was sunk in the Peoria district in 1891. Since
then there has been a steady output of ore from the camp. In the
Quapaw district, the next district to be opened up, ore was first
secured by shaft, in 1897. The Miami camp, probably the youngest
camp in the whole Ozark region, has been in existence scarcely
three years. The first steam concentrating mill was completed less
than a year ago. But in spite of extreme youth, development has
been pushed rapidly forward in this camp and it bids fair to be-
come, in a short time, the most important of the three. However, at
the present time the Quapaw camp shows the most extensive devel-
opment in the region, there being about twenty-one steam concen-
trating plants in operation, besides a number of hand jigs.

“The ore is found under practically the same conditions in the
Peoria and Quapaw camps and a few general remarks will cover
both. In these two districts the Boone chert of Lower Carbon-
iferous or Mississippian age forms the greater portion of the surface
rocks. In places small patches of sandstone and limestone of the
Chester group are found above the Boone chert, but the greater
part of the Chester has been dissolved and carried away by
surface waters. Tt is under these patches, or blankets, of sandstone
and limestone that the ore bodies are found, these relatively imperv-
ious formations, it appears, having prevented the water {rom exert-
ing its solvent power on the ore. From the nature of the forma-
tions in the districts the ore may be encountered at any depth, or
as the miners aptly express it: “At Quapaw and Peoria the ore is
found from the grass roots down.” In fact at Quapaw on the hold-
ings of the Cherokee Lead and Zinc Mining Company, just south-
west of Lincolnville, several wagon loads of calamine (zinc sili-
cate) were picked up from the surface where it had been plowed
up and left through ignorance of its value. Doth of these districts
are very rough. Many of the hills are of sandstone and limestone
covered with small pieces of residual chert. The topooraphy taken .
as a whole is what we would naturally expect in a mining region.

“The geology and topography of the Miami district stand out
in marked contrast to that of the above-mentioned regions. The
country for several miles in every direction from the camp is a level
grass-covered prairie. Low hills to the east and west can be seen
in the distance, but the camp itself has the appearance of a fertile
farming country. “There are no exposures of rock on the surface
except the short line of bluffs along the east bank of the Neosho
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River, immediately west of town, and small exposures of limestone
in the bed of Tar Creek one mile east of town. _ :

“The geology of the district is simple, the surface formation
being the black, carbonaceous shale of the Cherckee formation
which is of Pennsylvanian age. Below these shales are the sand-
stones, limestones and shales of the Chester group. Beneath the
Clester group is found the Boone chert which forms so much of the
surface rock in the Peoria and Quapaw districts. Throughout the
productive area a large part of the limestoue of the Chester has
bLeen removed by underground solution allowine the insoluable
sandstone to settle down on the Boone. In this process of settling
the sandstone has been fractured and broken into angular frag-
ments. The term brecciation is applied to this fracturing. The
underground waters carrying these ores in scluticn have freely
circulated in this breccia and in so doing the ore has been deposited
filling the cracks and crevices and cementing the breccia into a
solid mass. Most of the ore mined in the district occurs in this
manner. There are two other modes of occurrence of the ore in
the district; as an impregnation of the sandstone itself and also as
a pure ore mass filling small solution cavities in the limestone. The
latter is relatively unimportant as a source of the ore.

“Among the minerals found associated with the ore bodies the
most important and troublesome to the miners is the sulphide of
iron known as marcasite. This mineral being nearly as heavy as
the sphalerite, makes separation by jigging difficult and it lowers
the grade of the ore as there is a penalty of $1 per point for iron.
Much heavy oil or bitumen is found impregnating the rocks and
crevices in the same manner as the ore. "T'his oil is also a source of
trouble to the miners as it tends to ball up the crushed ore in the
jigs and prevents a good separation. Little or no calcite (tiff) or
dolomite (spar), which are so comnion in the Joplin region arc
found with the Miami ores. The ores mined are practically all
sphalerite, (zinc sulphide or resin jack) and galena, (lead sulphide).
There is but an insignificant amount of silicaté or carbonate ore.

“At the time of the writer’s visit to the camp, the second week
in August, 1908, there were only four concentrating mills in opera-
tion, but two others were rapidly approaching completion and are
probably now handling ore. Aside from these milling properties
there are a number of shafts sunk down to the ore and many other
shafts are in process of being sunk. These shafts vary in depth
from 90 to 130 feet. The shallower ones are to the east and the
deeper to the west of the town. The depths of the shaft about rep-
resents the thickness of the overlying shale.

“The present operations are confined to sections 1 and 12,
Township 28 North, Range 22 East, and sections 6 and 7, Vown-
ship 28 North, Range 23 Rast, but prospecting is heing rapidly ex-
tended far to the west and south. Several good strikes have been
reported, so that it is probable that the district will soon be en-
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Arbuckle Mountain Lead and Zinc Region

gtoninatl];((; Ag:tlcr]le Mom;_t:%ins lead and zinc ore are found in lime
; , he conditions under which the i ]
- i S !
;xrgsll)-:;?:;:en/hatb(hl'ferent from those in the northe:st?rl:ecrc?l]litico):cs
> has been carried on in these i :
and ’]11‘11“Ch money spent in sinking shafts regions for many years,
tWenty]em/‘i\lzl;uclg(lie Mountains occupy an area sixty miles long and
grenty mik w11_e._ In but one locglity, so far as is known to th
our rﬁ(::ne\' 'cocxlu itions such as to justify the expenditure of timc
anc mounfa'm evelopment. _This region is located in the heart off’
s ot 1';11sbs,0.1:1ede16ght miles southwest of Davis. A report o
gion submitted by the Director, April 29, 191 i .
pres%?t knowledge of conditions in th;t r}::gion + 1910, outlines our
xtracts from the report follow: .

This region is located near the heart of the Arbuckle Moun-

tains.
tains. In the southwestern part of the region are located the West

:lrilrzbni;t;;l I—ilrlés, fco}r}npose'd largely of porphyry and granite rocks
Lhe limeqtgn of the region, however, is occupied by heavy mas-
sive | B ¢ e some 63000 feet thick, known as the Arbuclcfe, lime-

. Between the limestone and the porphyry is a zone frorlt?ea
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quarter to a mile wide in which the rocks are largely coarse sand-
stones and conglomerates, known as the Reagan sandstone.

“The mines which were visited are located on sections 17, 20
and 21, T.1S.. R. 1 E, 8 miles southwest of Davis, and are all on
the Arbuckle limestone and at a distance of from a few hundred
yards to a mile and a half northeast of the outcrop of the granite
and Reagan sandstone along the West Timbered Hills.

“The ore consists largely of zinc carbonate and zinc sulphide, or
sphalerite, popularly known as jack. .In general the zinc carbonate
occurs on the surface or within a few feet beneath the surface in
the form of more or less porous or honeycombed, yellow or brown
masses. It seems to follow old solution channels extending from -

the surface downward. In many places the sphalerite or jack out- -

_crops on the surface, passing downward this ore increases in rich-
ness and amount.

“Five general groups of mines were visited, namely: the 1Jope
and Sober mines, the Brown mines. the McGuire-Robnett mines,
the Ansell and Toop mine and the Heinman mines. Of these. the
Ansell and Toop and the Heinman mines are shafts, which have
gone down to a depth of 40 1o 60 feet. In the case of the Fope and
Sober, the Brown, and the McGuire-Robnett mines, the shafts have
not penetrated a greater depth than 10 to 15 feet.

“In this connection I do not desire to discuss the relative rich-
ness of the ore in the various mines. No chemical analyses have
been made under my direction and T have no definite knowledge
regarding the value of the different ores. This is a matter with
which the owners are much better acquainted than L.

“At various times carloads of ore have bheen shipped to the
smelters at Bartlesville and other points and according to reports,
much of this shipment has been profitable. As nearly as 1 can
learn, somewhere between 10 and 15 cars of ore have gone out from
the camp. The best returns have been obtained, T understand, from
the Hope and Sober mines.

“The problem which most vitally concerns the future of the
camp is the definite knowledge regarding deep seated ores. There
is no doubt but there is a considerable amount of both carbonate
and jack within a few feet of the surface in a number of localities
on the sections named above, as well as in other parts of the moun-
tains. With regard to the conditions at a greater depth, we have
no means of knowing. In other places in the mountains, namely,

near Dougherty, near the East Timbered Hills, and in the vicinity
of Mill Creek and Ravia, where shafts have heen gone down in the
Arbuckle limestone, the same formation in which the mines under
consideration are located, no values have been found so far as I am
able to learn, at a preater depth than 20 feet beneath the surface.
In these shafts all the pay ore is located within 10 or 15 feet of the
surface. What the conditions may be in the region under discus-
sion, we have no means of knowing until a number of shafts have
penetrated to a depth of 50 feet or more.

57

“Sufficient study 1
y has not been made to form ini ini
. en a definite o
oZits(:stl;i((l)rr;%ilnin(g ;he ore, butlso far as I know, all reputablepg]el:'zlIj
S ngineers who have made an examinati
nat
::f;ogl, arehnow agreed that the ore found on or near i}:gnsgﬁf;he
wa Orzol?é; t tl}iere by descending water. My interpretation is th;i
he ore lw collected, either as carbonate or sulphide in crevices or
descendic hannels, on or near the surface, was concentrated there b
Somethinngl.\ﬁater. ‘We know that during former geological timesy
- somet thg ike a mile and a half of rock has been Wornha\vay fron';
above 1 e preslent level of the mountain range. The probabilities
a thesearglclllczl a’fl;]oeuil't of tlead :?)nd zinc was scattered throughout
] . Jlimestone, being more solubl
ried away. The lead and zi being Dl o o prem car-
g . and zinc, being les lubl i
h ; d ) g less soluble, has remain -
o:-nsdﬁl {lticimg from time to time accumulated either as a carlfc?ngtee
or.s op e in th(? cavities which it now occupies. How far do :
abover(zvlvzslls]acl?;réi(ll), wglhavedno means of knowing, and as stai‘:zg
ove, W e able to determine thi il the dri
S e stall not be 2 is until the drill, or better
s s h i f
et thamber of ave penetrated a considerable depth be-
“The popular fallac “
_ y of “blow outs” which is wide di
C spr
gxggﬁlg?hl(l)as reiltlly (1110 foundation in fact. Therepiseazft1 lsnn'le:ﬁ
: 'on scattered around over the hill i
is that this was at one ti o bt Ppular idea
me thrown up fr 1 i
ok this was at p from beneath. In point of
s ever, iron was at one time dissemi
rocks which lay at a higl ot SLongly the
' gher level than the present
mountains and as the limestone h a5t ace of the
] E as been worn away, it has
dowg’fllnd 1s now scattered around as boulders an t)l[{e lime:s;gl?gped
I 1Cti01er'e 151 no evulencg what‘ever of volcanic or any other si'mi-
7 nin these mountains. The present conditions were brought

g¢c
abollt bv lOn Olltlllued €rosion ()f HIC lllllestolle
al]d gramte

IRON
(By Chas. N. Gould)
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this is not the case. The black color is caused by the large amount
of iron contained in the rocks, which is oxidized by its exposure to
the air. This black rock, usually a sandstone, is really a fair quality
of iron ore, and if it could he found in large quantities near cheap
fuel, it might pay to smelt it. As long, however, as deposits of iron -
ore are found in such immense quantities in other parts of the
country where conditions for manufacture arc more ideal, this Ok-
lahoma iron will probably never be worth smelting.

Deposits of iron ore have been reported from various localities
in eastern Oklahoma. Some of these deposits have been examined
and found to be of little or no commercial value. _ '

There are three general regions in the State from which large
deposits of iron ore are reported, and which may repay investiga-
tion, namely, near McAlester, in the Wichita Mountains, and in the
Arbuckle Mountains.

Tor several years there have been persistent rumors to the ef-
fect that large deposits of iron orc are found in the mountains south
of McAlester. It has been stated on what seems to be good au-
thority that mining experts have examined these deposits in the
interests of wealthy corporations and have made extremely favor-
able reports. The localities where this ore is reported to be found
have not been visited by members of the Survey. Specimens re-
ported to have been obtained in these localities which have been
examined, appear to be low grade iron ore. The Survey does not
now desire to express an opinion as to the value of the reported iron
ore from the McAlester region.

Considerable deposits of high grade iron ore, chiefly magnetite,
occur in the Wichita Mountains. Large boulders of this ore are
scattered on the surface in several localities, particularly in a region
10 to 15 miles northeast of Mountain Park. So far as known no sys-
tematic surveys of the deposits have been made, and until this is
done there is no way of arriving at an estimate regarding their
value.

In the Arbuckle Mountains there are rather extensive iron ore
deposits, but so far as known all these deposits are in the form of
pockets among the limestone. In some cases the ore is still embed-
ded in the rock while in other localities the limestone, which is
more soluble than the iron ore, has been removed by erosion, thus
leaving the iron houlders scaitered over the surface. There are
dozens of localities in the mountains where large quantities of the
massive black boulders, sometimes as large as a tent, cover areas
of several acres. Cases of this kind occur near Davis, Roff, Bro-
mide, Mill Creek, Hunton, Ravia, and Franks.

This ore is usually of high grade, some of it being manganesc
iron ore, which commands a fancy price on the market. Shipments
of the ore have been made from near Hunton and Mill Creek. No
estimates have been made of the amount of ore in the mountains
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millions of to s. dhe greater part of it is in localities difficult of
e deman%lofcz)r itrr::]]sportitl?n f]acilities and the certainly in-
1 g ore, it sho i
tlmeI;mtll Oklahoma iron ore is dev::llc()lple)g @ uestion of but  short
buckleog\tdl:;:ﬁ]tte;y’ fu;l is abundant near McAlester and the Ar-
ins. 1If iron ore proves to be in quantities sufficient

to justify devel 1
fo Jus it.y elopment there will be no lack of fuel with which to

COPPER
(By Chas. N. Gould)

Copper is widely distrib
T ) uted among the rocks
prl;ec?iacglgaer‘(ll?rr a county from which it has not bcenorfepoolr(é:gomla;
e thes .ytgounty, however, it has been found in such émall
ey denotedl bls aot of commercial importance. Its presence is
sually denoted, y 1e1g1een and btue stain which it makes in the.
roc! intermediaty Slpe? king, all‘ the reds, yellows, browns, blacks
and intermedia e shades and tints are caused by the preéence o.f
el C;Igis anld greens aré often caused by copper. A little
that “a pound of cggp::%;eililr;t:;saa tslzlat o 1_111ir1€rS s e b
m ound ) vare mile of rock.” This he-
rogkgrti;sl:;ccrl}llg‘{zaglelg;lbceo;;r;celceiritlood that a small arel; co:tlzllisnﬁeg
. . . u
necescsc';mly nlldlcate the presence of io?)rpgrrinelnpg;riIfgpqpue;n?ict)ie:s not
countiegl-)erP(])ztl'fabei“ reported in the Redbeds from the followin
countie - ¢ 1wa omie, Lincoln, Logan, Noble, Garfield Ma'og
oo s G%eiesrler’l Blaine, Caddo, Dewey, Harmon, Har;;er I{IC:
i - n most cases nothing has been found but the
greenish com{t utina n}qmbe'r of instances, for instance near Perr
in Noble co ey,tlz:nd'V\ innview, in Blaine County, small nuggeZs,
Ceddish g ohale © Tn several nstances tunnels have been driven
re . S stances tunnels have b i
Oft:)hil;g ;ﬁ?aflli)ér?;;]:(zlfz,;:tsq 1]1]1'111‘(/:(131 Ias fifty feet and seveizilg(;r]ll‘ézg
ever,’l‘llllas.tlle amount obtained justif?gtclntli(ezcc‘:‘;;(clﬁdiItr:lrneo case, how-
Caris.soelcergeska ;eeglollé along .the valley of the Cimarron River and
Carigso ¢ whére ar Kenton, m.the extreme northwestern corner of
the State, where copper was mined for a number of years Several
pundred \sim'ls ave been §unk in this region. The rocks which are
. Stainnegr t9tlthose in central Oklahoma are in many places
yividly stai Kl i copper. Sorpe of the material obtained h
ed to the railroad and shipped to smelters, but the invesatf
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i these
ment did not prove profitable and at the present time all of
i been abandoned. . . i
workcnz)gs e};ar‘:i:nes were opened, a number of years flgpt,hlg g:stl‘;(l)ds
it oirg) ars, McClain County, and operated by prémerfifab]e ocs
?(;rya cor?side’rable time. But they, too, Vl‘),?t-ea“fzwphdes Dle an
i ins at the seat of operations bt !
?Otglel;g ;flrc?aa:nrs)art of an old improvised horse power crusher fo
un '
pulvc(:jré?;g tl?:ﬁobr:én reported from the Kiamichi }V[ounézsn;;u;rghrs
) i egion n
t of the State. There is a reg om
SOUtEeicS);:Irlninpae;st central McCurtain County wherc;:l smaélnt(;té? ¢
I(ilil(:(ésahave cut the sandsto'nesd an‘(hshalels).er /l:ll(?cng,o f]aer Cas fact o
i the rock is stained with cOD
"c(hes‘;cmd;lﬁfas not been found in markgtable qu:;]ntllt{eg.ucme ind the
" Copper occurs in igneous rocks in both t eb r ckle and
W'chitgpmountains. A number of shafts have eetn s o
l'(5n and a considerable amount of ore taken out. O o
reg‘t assay has been made which 'shows 10.81 per cem of coppen
lIT’lceir; possible that if improved mirlipg énfl:hcir(lesr\'xigeniiggt ge 1 and
ici e body of ore outline e ! :
arsolm;c‘;f:tl}{]lpag the p¥esent time, however, all the money invested
' ?n copper.mining in Oklahoma has been lost.

“‘GOLD AND SILVER
(By Chas. N. Gould)

N ¢
Gold is one of the most widely_dxstnbuted off subsczalg(l:szr}c)il:‘l
it is usually in such minute quantities as to be o 1,“0 e e
: ; I(\Iot only is gold present in most solid rocks, there 8
or lll;::;t.bl not a cubic foot of soil that does not Contamt:rec}c’mtains
It)r'?ces 0}; it. Tt is said that every cubic mile of sea grz;]panies faine
200. " ‘gold, r it may seem, ¢

h of gold, and strange as 1t e e

tze(i?{of?)rwmoer(‘; and%noney invested in vain efforts to extract it fro
> v"II‘?lt:rr(; is a widespread notion that gold and silver cl)cgélf:');? 1]]);1‘};;
. uantitﬁs in Oklahoma. Much time, mpneyMan(r ot e
i)ng;’.nq% ent in the hope of finding these metals. a'lll). lividua's
le e ‘sp ent years in a vain effort to_dlscover 5011111011111151 of vatue
l;?l‘t, 80 ?ar as known neither gold nor silver from Ok a;ot;n tl;e Deen
lac%d on the market. There is perhaps not a cm}nt y ot gréater
?n which the precinus mctalls hn‘vc not ‘t)e{c(:»tio;“? Ih.e e grented
effort, however, lias been pu : ita and
lzel‘rlguocflqtehemountains. Since the time of the M‘l;:r.c) teli((})e\(]{;it:;%?tag,
1852, prospeciors and miners have heen at work ll(lll e W e
It is even claimed that the Spml\lmr(l_s tsolugllltt g’?‘here CTe AN e

. : . it s,

i Spanish mines are still pointed o .

tslgersegc[)r(gdtha:t the Spaniards, or any one else, ever found anything

of value.
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At the time of the opening of the Kiowa and Comanche country’
to settlement in 1901, there was much activity in the Wichita Moun-
tains. It has been estimated that at one time there were more than
2,000 miners at work in the region. The mountains were once
bristling with claim notices, and honeycombed with mining shafts.
Scores of camps were scattered throughout the mountains. Ac-
cording to various estimates all the way from half a million to a
million and a quarter dollars have been spent in sinking shafts in
the Wichita Mountains. Some of the shafts reached a depth of
200 to 250 feet, although most of them were less than 25 fect deep.
Several small smelters were erected, and+a number of car loads of
ore was shipped to large smelters at Pueblo and Denver. Hundreds
of assays have been published, many of them claiming values run-
ning sometimes as high as several hundreds, or even thousands, of
dollars per ton. Several reports have been published by government
and other officials on the occurrence of gold and silver in the Wichi-
tas, the most important of which will be cited.

In 1904 Prof. E. G. Woodruff, then professor of Mineralogy at
the State University of Oklahoma, now a member of the U. S. Geo-
logical Survey, spent several weeks in the Wichita Mountains, visit-
ed practically all the camps then active, and wrote a paper entitled
“Present Status of the Mining Industry in the Wichita Mountains
of Oklahoma.” He sums up his conclusions as follows:

“The mining industry of the Wichita Mountains is still in the prospecting stage. A con-
servative estimate places the number of claims located at about two thousand five hundred.
On many of these claims no work whatever has been done. It is probable that five hundred
openings are from ten to f{iftcen fect deep. The number of shafts ranging from twenty to

twenty-five fect deep does not exceed one hundred. Possibly fifty are more than thirty feet
deep. A few have gone beyond one hundred feet, and in onec case the shaft was more than
two hundred fect decp.

“Two cars of ore have been shipped, one from the Wildman district and one from the
Oreana district. Tn addition to these shipments, a number of sample shipments have been
made. At this time no ore is leaving the region. In one district a small smelier is being
constructed to scparate the bullion from the gangue,

“A word shoull be added concerning the damage which unscrupulous assaycrs have in-
flicted upon the region. With premediated purpose they have, in many cases, issuned false
certificates, thus buoying up the hope where it already existed, and creating undne excite-
ment. In many cases the unsuspecting miner has been led to continue his scarch for the
metal in the miost impossible places. No one thing has contributed more harm to the indus-
try than have these unprincipled assayers.

“Development is now in a quicscent state. At the time this investigation was made,

five prospects were actually being sunk, two in the Meers district, two in the Cache district
and one in the Orcana district.” ‘

Dr. Edwin DeBarr, professor of chemistry at the State Univer-
sity of Oklahoma, visited the region during the summer of 1904 and

collected 197 samples which were afterwards assayed. Dr. DeBarr’s
conclusions are as follows:

“All samples were assayed by fluxes and by the cyanide processes and the heavy sul-
phides were assayed by the chlorination process, and all save No. 136 showed no traze of
gold. .

“No. 136 was obtained from washing placer material sonth of Brushy and Rald moun-
tains and Gold Hill, in the crecks and in Deep Red, in which material therc is a very small
quantity of exccedingly finc gold in a limited arca. The lack of water and the black iron
in which it is found, together with the limited amount of gold therein, renders it unprofit-
able for working.

“No. 94 showed 0.98 oz. of silver and 3.6 per cent. of lead. No. 20 contained 5 per cent.;
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No. 21, 3 1-2 per cent.; No. 23, 8 1-3 per cent.;

No. 11, 3 1-2 per cent. of copper.
“In collecting and sampling the ahove ores the greatest care was taken to sccure a good

sample free from contamination, and with a view to revealing the true condition of values
from the supposed mineral-bearing material. Whenever possible the samples were taken
from the shafts.”

Dr. H. Foster Bain, of the United States Geological Survey,
visited the region in October, 1904, and collected 95 samples, 71 of
which were assayed by E. T. Allen, chemist to the Survey. Mr.

Allen reported as follows:

“After the usual cupellation and parting,

trace was found in any of the samples.
“Ten of the above samples were examined for silver as prescribed for gold, but no silver

was found except in Nos. 41 and 48, which showed 0.14 and 0.92 ounces per ton, respectively.
“Nos. 57 and 73 were also agsayed for copper and No. 48 for lead. No. 57 gave 0.35 per
cent. copper; No. 73 gave 10.81 per cent. copper: No. 48 yielded 3.63 per cent. lead.”

Dr. Bain’s conclusions are as follows:
he samples and the great carc with which

No. 9; 5 per cent.; No. 10, 3 per ‘cent.; and

gold was Jjooked for most carefully, but not a

“1n view of the precaution taken in collecting t
they were assayed, the absolutely uniform absence of even a trace of gold, and only the oc-
casional presence of a emall quantity of silver, copper, or lead, allows but onc conclusion to
be drawn, namely, that nonc of the prospects examined show any ore in the proper sense
of the term, nor does any onc of them have any present or probably future value.

““Whether future prospecting may reveal other occurrences which do have value cannot,
it is true, be stated. 1t is belicved, however, that the prospects examined were fully repre-
sentative and have, in many eases at least, been developed enough to allow a proper judg-
ment as to their value to he made, and in no casc do they olfer any encouragement what-

ever for additional prospecting.” .
Very little work has been done in the mountains during the
and at the present time the greater number of the
shafts are filled with water. A few persistent prospectors are still
at work, but there seems to be little promise of renewed activity.
Prospecting in the Arbuckle Mountains never reached the stage
attained in the Wichitas. The structure of the rocks in the two
ranges is practically the same and there is as much reason to sus-
pect the presence of gold in one as in the other. A number of shafts
have been sunk in the Arbuckles. The greater part of them are in
the West Timhered Hills, south of old Fort Arbuckle. So far as is
known nothing of value has ever been found. ’
Mr. Joseph A. Taff, formerly a member of the United States
Geological Survey, has studied the problem more carefully than
anyone else. Ina published report, aiter reviewing the structure
of the region. he concludes:
“All the fault contacts between t

traced, but no indication of the minera

of any consequence along them have been noterd. .
“Many of the dikes, chicfly those of hiabase, cuiting the granite have been prospected

at various times for the precious metals without any show of profit, and the sum of all in-
formation obtained gives no assurance that ore or metal deposits of any value can be found

in the region.”

past six years

he igneous and stratificd rocks have leen carefully
lization of the rocks or the occurrence of ore deposits

GYPSUM
(By Chas. N. Gould)

The gypsum area of which the Oklahoma beds form a part. is
the largest in the United States. The area extends almost uninter-
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lrltégf.le}(lllifofxt'gm 1gentral 'Iowa across Kansas, Oklahoma and T
e "ree ecos River. Over a considerable part of the “ares
puter tim(é bt;:onttnmfous and one may travel 200 miles or mo areg
out of sight of heavy gy E nore an
o pme avy gypsum ledges.
Texan e ;;)neroc;(f. outcrop frorp southern Nebras?i(a to westcentral
vt ;:l lmylat.ely 600 miles long. The width of the ar entra
omaﬁo]ﬁﬁ; :Eltl\ aries from a few miles to more than 100621119?11‘-
i oma 18 this]sestcetnter%f the region and the most ewtensiv:(‘l)’:
ts ! otate. The amount of g in C s
) ta : ypsu i
ivreaqcttlgfa]tll{emex_hau_stlble. With very few ::;cpepltlilz)lgl gkl'ahoma v
e mn:ll']n llme of the Rock Island railroad co,ntai(iisy angh
um Conve;]?eg astefr 11.0 last an indefinite length of time enough
4 ce of discussion all the deposi :
be roluglzll‘)ll]eg'igupeg under four general reqigl?sltlss ?‘(f)ltll(])e State may
"8l aped four ¢ regions a WS
County. Yy ity region occupies the central part of Kav
2. The main li ‘ v -
a f Gyps i
Court n ne of Gypsum Hills extends fr i
o gn}:l n\({/rtln\ est through Kingfisher, Blaine 1\1:'01{‘10\2} Sqnadian
and ¥ oocl\varg counties to the Kansas line Jor, Woods, Har-
. 1e second line of Gy ills 1 -
o the I sypsum Hills les along a i
extei)d;m;;lol;;alélge, zf{n(l flrom 30 to 75 miles farthe:’gs;ultllllyi é)::ralle(;
te Keechi Hills, i - Cotnt
extends I . in southeastern C )
VVoo(;‘eStdthrOUhh Caddo, Washita, Custer and D arddo COUPty,
A waTrl an((;] Roger Mills counties ewey, and into
. e Greer County regi . i
westorn G e ; region occupies the great
southern(f)laiir fL;))unt}, practically all of ‘Harmon&;csaisznpart lOf
Mo pa 8 )eckham_and western part of jacixson cou Etlg e
e re‘}:im?un]ty l?eglon: In ‘Ehe central part of Kay (lj’Ollfls.t
rly aione ]b)uck Pjeg\‘\ve?n Newkirk and Blackwell )art'] "
rg slong 1 o Jois d’Arc and Bitter creeks, that flow cc])utl “ine
o o, C,'lrtllere’_["ue a number of local deposits of oy )sitl or
Ry b crous i;n 1.t I'hese deposits are “pockety” and ofbitl);n ara-
Conmeymal it‘por ance. The're was formerly a plaster mill i pIayra-
o l‘oé](s ceased operations on account of lack of aterial.
fhe rocks O:;re soft shales and clays, gray to blue in colormat'?trllal.
gvpsmn s Ogia), impure limestone. \Vhether or not th re are
gypsun posits of any magnitude along the line of this { rmation
Thso}v{th' tlfn Kay County is not known s formation
e Main Li i e f |
sum dopouis enc';ne tof Gypsum Hills: The first considerable gy
e lone S s 1}31 ered in crossing Oklahoma from east (o g? o
by sometimeslrt]h ine (17f Gypsum Hills. These hills are forme‘(;?Sl-
T metimes th q)eee(,IS eo(i_gesdof] mas]swe white, rock gypsum inte)r}:
el _ red clay-shale; that is to say, ¥
belg\e;f a}ltl‘;e members of the Redbeds formation. Thelz'lgail;e gj lave
Dels Sl;éle;)\;ereaxzd belt\veen the heavy ledges of gypsum 'Ifl(ie E}ays
A Shales ar t1lsua ly soft, while the gypsums are relatively h ayls
and. | har'destg thle universal law of erosion, known as the sur ?r'(l’
, the gypsum beds often remain intact after the s;lf‘t’:r



64

4 jous ledges of gypsum
e all been eroded away. T"he various leds
'S\lrailt};ls t}lllaevinterbedded clays and ledges of dolomlteotl}atta.rg iﬁl::k({
below the gypsum ledges, aggregate from 60 to 90 feet 1
ness.Viewe(l from the east, the hills appear as a wall crowne%r\g;]t:;
a white band. The skyline is not contnuious:, fo§ numce;;)rl;zd reaks
' i heen 3
‘ ¢ the sum ledge is gone, having
(l;;c;lvr'lz}z?er'l‘hc qgl);([;)ral appe:;rauce is rather that of an uneven row
- buttes or mesas. -
of ﬂ%[‘tht:ll)ilzfedof) outcrop of these hills e}}?cnds from. the nglrthlg;r:‘e_
of the State southeastward to El Reno. The ledge ctlolsslesmle R
as line near the point where the Salt Tork enters Ok :{10 q(;];es st
Sf Alva the ledge outcrops near Whitehorse Creek and re{c hes the
%imarron in norihwestern \Voodls Coun‘ty. o?l(lcilﬁzfrsc:::n[{i?/er }rom
the bluffs which enclose the canyon Jima ] - from
:ﬁg ciéansas line southeast for a distance oqf th‘rlt'ycntlé)lejéar\];hlso
bluffs vary from 50 feet in height near the State "?'tl early 1o
feet below the Big Salt Plain. The bluffs capped w; t]-lg) Eimqrron
articularly well developed along the south side otr ]'e[his li(ne "
l])chr as far as the Glass Mountains in Major C;oun y. ks B
hills is( the region of bat caves an;lf nzlttt{ral ;)J'l(ﬂg?l:qd‘ﬁguv SEihe
' tains the ledge bears oft to the s , gradually ing
ggssCil\r/l[lzlr‘rog and a[vp?oaches the North Canadian a few miles
ington and El Reno. o
nortl’ll'l?efz It?]?[r)lelr %edge of gypsum which usu‘al!y c.aps tlhe hal.lr]:telg
! m as the Shimer gypsuni Below the Shimer, ;m(I sc{pe ed
fmc;;\ it ‘b.y a ledge of red clay-shales, is the Medicine 'JO(fgung’Zl) E:r
sr1?n1 A third ledge, known as the Ferguson 1gypsum, is
the éouthcrn part of this range of gypsum hills. . ¢ the head
The following section taken on the soplh canyon 2.1“ the heae
f gilt Creek at tl?e Rubey Stucco-Plaster Company S[n:i]'clkneqs he
(c)tn; (IKIn{n\e County, will illustrate the character and thi s

the ledges in this region:

' Fect
. Description T et
;\IO Massive I\)vhite gypsum, the o T 1V P e .
6 Soit gray dolomite SANASTONE. oo oovorrseeesr et T
1 siferous clay......o-nee e 7
i Il{\?;qq%\ycl white gypsum, the Medicine Lodgel. et 25
3' 1{6({";:ypsifei'ous clay with green hands of '.s‘cleltlll Fm ;l.lqon 2

2 Pinkish, mottled gypsum, irregularly stratificd, ic e ;],)a;]dS
1 Red g;\'f)sifeous clay with thin gréden and white selem s
" and AYErS «oereeoonrn et i

........ /
T D

i 3 rypsum
Throughout Blaine County the valnou_sd lC(}nghi?]f of;,y’l]S um
d - i the side ot 2 as ti
7 utcropping along
e Cor . In many places. however, the ent1r<=i
e concealed beneath a load o

are exposed
cap rock ofya Lluff or butte.
thickness of one of the ledges may

'
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debris, while in other localities the same ledge is entirely uncovered
and may be exposed over an area of several acres.

In the region around the head of Salt Creek and its tributary,

Jitter Creek, the Medicine Lodge gypsum, the middle of the three
ledges, assumes a peculiar form. The lower half of the ledge, usu-
ally consisting of a thickness of 8 feet to 10 feet, is much harder
than the rest of the ledge, or, in fact, of any other ledge of gypsum,
so far as known, in the State. As seen from below this part of the
ledge is pure white and breaks with an even fracture into cubical
blocks of such unusual form that the unique structure may often
be distinguished a mile away. On close examination ithe gypsum
is found to be very hard and fine-grained, usually pure white, hut
with an occasional bluish or reddish tint. It takes a good polish
and has the general appearance of marble, being known locally as
-the Salt Creék marble. A chemical analysis reveals the fact that
the rock is an anhydrite. and that it contains a very small per-
centage of water of crystalization. Ordinary gypsum contains from
20 to 21 per cent of water bound up in the crystal. In the rock
from this ledge the amount of water is sometimes as low as 2 pgr
cent. An analysis of the rock—No. 2 in the table at the close of
the chapter—will give an idea of the composition of the rock.

The Second Line of Gypsum Hills: From 50 to 75 miles west
of the main line of the Gypsum Hills and at a higher level, geologi-
cally, there is a second line of gypsum hills, In general the gypsum
in this region differs both in form and structure frum that hereto-
fore described. IFor onme thing, it is not usually found in continu-
ous ledges, that is, ledges of constant thickness do not extend for
any great distance across the country. On the contrary, the strati-
fication is very erratic. Sometimes practically all the thickness of
the formation is composed of gypsum while in nearbv localities
only sandstones and clays occur. Another point of difference is
that the rocks of this region do not form counspicuous hills as do
those farther east. In general these gypsums appear on the sur-
face in the form of rounded knolls, or mounds, on the top of a
divide hetween two streams, or as long, gently flowing ledges along
the side of a local bluff, or perhaps more frequently still, along the
side of one of the rather deep canyons cut out by small streams
into the soft rocks that make up the region.

This range of hills extends from the southeastern corner of
Caddo County northwest through Washita and Custer counties as
far as Dewey, Ellis and Roger Mills counties. The width of the
gypsum outcrops of this region from east to west varies from a few
miles to nearly 30 miles.

Greer County Region: The fourth general region of gypsum
deposits in Oklahoma is in the southwestern corner of the State
in Greer, Harmon, Jackson and southern Beckham counties. There
is reason to believe that the deposits of this region belong to the
same general levél or geologic hiorizon as those just discussed under
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the name of Second Gypsum Hills; in fact, in a geologic classifica-
tion, ‘the rocks of these two regions would be described together.
There is, however, a considerable area in southwestern Washita
County, lying between Cloud Chief and the North Fork of Red
River where the gypsum ledges are rarely exposed. This area sep-
arates the deposits 1n the southwestern counties from the main reg-
jon and so differentiates the former region. °

In the Greer County region, both in Beckham County, along
the North Fork of Red River, and in northern Greer and southern
Beckham counties, near the line of the Panhandle of Texas, the
gypsum ledges are well defined and persist for long distances. In
this regard they are like the ledges of the main line of Gypsum
Hills in Blaine, Major and Woodward counties, rather than like
the second line of hills in Caddo, Washita, Custer and Dewey coun-
tics. In the greater part of the region there are five well defined
ledges. _
Amount of Gypsum in Oklahoma: Not long since the writer
had occasion to prepare an estimate of the amount of gypsum avail-
able in Oklahoma. After some consideration as to the best method
to be employed. the following plan was adopted: A ledge of gyp-
sum a foot thick and a mile square was used as a basis. The speci-
fic gravity of gypsum was estimated at 2.32 and the weight of a cubic
foot of water at 62.5 pounds. Hence, a cubic foot of gypsum would
weigh 2.32 times 62.5 pounds, or 145 pounds. From this it would
be found that a ledge of gypsum of the thickness and area given
would weigh 2,021,184 tons. In the calculation of the amount of
gypsum in a region the odd numbers, 21,184 tons, were discarded
and the weight of a ledge a mile square and 4 foot thick has been
considered as 2,000,000 tons.

In estimating the amount of gypsum in any particular region,
care has heen taken to include only available material. No deposits
have been considered in these calculations that are at a greater
depth than 100 feet beneath the surface and, in general, the ledges
discussed are less than 50 feet under ground.

In arriving at results the plan has been first, to estimate the
number of square miles occupied by gypsum; and next, to approxi-
mate the combined thickness of tie ledges. In both calculations
care was constantly taken to make conservative estimates. The
number of square miles was multiplied by the thickness in feet and
this by 2,000,000. This product is considered the number of tons
of gypsum on the area under discussion.

Classified by counties the approximate amount of gypsum

in Oklahoma is as follows:

County Tons
Canadian wonevveernerunsranarnsr st 50,000,000
BIAINE oevnrvvnennsrennennsnenssmnssmrensrcmssers 2.500,000,000
TV OOMS + v eveannsennennsnnane s 8,000,000,000
N 8 000,000,000
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Major ........ :
HZiEgr ................................... 12,000,000,000
Harper Lol e 10'(2)88'888’%
Comanche ..o +.200,000,
Caddo .11 lvcs s é8,%,800,000
Washita 20 000,000,000
Dgfv:; .......................................... 6.000,000,000
Dewey - 1otii it 1,000.000.000
]éoger Malts L 1'(5)88’888'8%
GIeEr . veviit s 14.000.000,000
Beckham ..ocicis 12.000.000,000
HRion . ooooo oo 15.000.000,000
B TS 13.000,000,000
TOAL . + v e o e e e 126,300,000,000

. Ttxe Manut"actqre of Gypsum: There are at the present time
eiléhg;)lfsg)l;“ n;lllscm westel\r4n Oklahoma, located as follows: one
g karche, Cement, Marlow, Bickford, Fergus N
El Dorado and Alva, and two at Watonga. Th::flilsOe:}’s(;gg?ltehi:‘icll]’
at McAlester in the eastern part of the State. The capailcit\' of th
various mills ranges from 40 to 100 tons each, per day. In ‘the m :
.JO“}?’ of cases the material used is gypsite, or dirt (;\.'psum Coii
1ts t e f_'uel used, the greater part of which comes from the McAles-
r:ln 1:51311, 2%3 to 250 miles distant. T'he price of coal at the mill
I ]i{r o ortn \th to $6f50 per ton. _’lhe market for gypsum products
i a gl ly to_the east. Much of it goes direct to Kansas City and
emphis. For several years the demand has exceeded the <ﬁppl
4 Fhere are two problems to be solved in connection wlith t]ile:
gypsum plaster industry of Oklahoma, namely, the location of
a;:allable gypsite deposits, and the securing of cheaper fuel. The
1170:1?:2:1 t::illltl‘:ellf]ve thatlthe ﬁreater part of the gypsite 11;1; heen
2 b at the supply will soon be exhaus “There are g
logical reasons, however, for believing thatutht:;l(; a'{'lwxl';sztlrfnﬁfiz:
covered deposits of gypsite in each of half'a dozen of the western
ic:nl?]]\tliz‘n:\l/’i]c(t'éhat] all tlhat is needed is systematic prospecting. It
s my ion, hased on ten vears of [ ‘ iti
that at a conservative estimate not 10 pecragzmlosfut‘l?g a’.:)vfa?loT)(llmm']s:
site ’({_ei'posfltslhave yet been found. e RP
he fue p{ob]em is more difficult. 1t is usel
C(s:llagywhlere in the gypsum region, and the gcol(fgisc;;) slt(:'?lléttfl?';
Fn cul'lln(t:?tt]e']l‘)erbablhty of petroleum or natural gas being found-
qmg "m(i y. d he nearest coal is 200 miles or more from the gyp-
sum, ;he (:l)l:lle;nilx;:S]‘fénﬁncigll:'d(lltlolns tthe rzilroads get the freight on
to the gas fields of eastern OeklaIl)lggl:rl;as bmlnmg e o
tion of the difficulty. The fact, however theetrl e re than
one-fifth water of crystal]izati(’)n, )reeen,ts ara%yps'urFl Alties £ tha.ﬂ
plan, even if a suitable rate could ble 'obtaine% fr(fmdltflzlecggsgatc? 'tI?I::
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i i Gas mains are
t is to pipe the natural gas to the gypsum.
:ﬁi::;g}srolraid as fI:nI') as Oklahoma City, and they will probably s?[clm
be extended to El Reno, which is not n;lor}e than 15tmxlestir%|;1n I;Z
1 nd of the gypsum hills. Whether or not a ra |

Ss(;lclttj:zanwilich will enable the plaster men to utilize the gas rert;allns
to be seen. To my mind this is the most practical solutign of the
pmbkgzlyses of Oklahoma Gypsums: The following table show(s,i
analyses of material taken from various parts of leahoma, an
will lillustrate the general character of the gypsum: :

Marble Selenite Gyps‘um
Lower Gypsum Flakes IromN Caves
(Anhydrite Mr. Heman car
Ferguson Ledge) Woods Co.  Weather-

’ Ferguson ford
Calcium sulphate .........onee 80.09 94.83 76.76 7??{
Calcium carbonate ......... e eeees 193 e L
Magnesium sulphate ........... ceees . e SR
Wagnestum carbonate -l igge 274 1980 2022
Oxide of iron and aluminum. ... ..... e lgg 1».66

Insoluble residue .......c..co.. .65 e 9P .
Totals -vvvvevevrenvroanens 100.56 99.50 99.80 99.41

SALT
(By Chas. N. Gould)

Wells and springs containing salt water are found in all partst
of Oklahoma. There are in the Redbeds and m.the western {)ar
of the State, however, seven salt plains—that 1s, reglOl{{s' w1§ree—
springs are located—as follows: two along the Cimarron 1v;:r .
tween Woods, Woodward and Harper counties, two In nort ;\lves
ern Harmon County, and one each in Alfalfa, Blaine and Bec<l1a§n
counties. These plains are widely separated and vary great“ytll]n
size and amount of water which flows fr?{mdlt)helm.tl\/\/h;llce) ?mt 11?

1 i ¢s of the Redbeds, they a
salt springs come from the‘rocks o Redbeds, oty plain
issue from the same geological horizon. 1e _ plain
i i i Gypsum Hills, but all the
is located thirty miles or more from the ! ' ¢

ins are i i The Cimarron River plains anc
other plains are in these hlll_s. ) : '
BlainelCo/unly plain are supplicd by springs )that issue frgmﬁlotnfgl:
below heavy gypsum members, and the Beckham an ar
county plains are found near fhp b.asel of]gypsutm fle'(lll%egé the Olla-

Alfalfa County Plain: This is the largest ol (1

i that contains no large salt
homa salt plains and also the only one ¢ ge s

i i i four miles east of Cherokee,

rings on its surface. It is located :
jsgst sgouth of the Salt Fork of the Arléz.msa% It'l“]c‘l:)(}'ii;] it:uilrseoamolz

imately 60 square miles, extending 1U 1 es n : :
ggﬁrg)io 8 mi{es easlt and west. The plain is as level as a floor, and
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on ordinary occasions as white as a snow field from the incrusation
of salt crystals which cover it. It is absolutely barren of vegeta-
tion, with only here and there a scattered bit of driftwood to break
the monotony.,

The origin of the salt on this plain is somewhat obscure. About
the margin of the plain are a few weak salt springs, but they rarely
furnish sufficient water to form a running stream. On digging a
hole a few feet deep in any part of the plains, however, salt water
begins to run in and in ten minutes the hole will fill up to a point
within 6 inches of the top. The plain is composed of loose reddish-
brown sand and clay, which is apparently everywhere saturated
with salt water. The surface evaporation of this water gives rise
to the white salt incrustations which render the surface of the plain
white, except after a rain, when the salt crystals are dissolved. The
best explanation of the origin of the salt water is to suppose that
it comes from a large number of small springs which issue from
the Redbeds beneath the plain. There is a theory in the community
that the plain is underlaid with rock salt. There is no evidence to
support this theory, however, and it seems more reasonable to sup-
pose that the shale beneath the plain is highly saliferous, that is,
impregnated with salt, and that water penetrating this salty shale
dissolves the salt. There is no way of estimating the amount from
these plains but there is doubtless enough to supply a hundred salt
plants. None of it is being utilized.

Cimarron River Plains: Along the Cimarron River between
Woods, Woodward and Harper counties, there are two salt plains
that are fed by springs which issue from red shales 50 to 100 feet
below a heavy ledge of gypsum. Locally these plains are known as
Big Salt Plain and Little Salt Plain, the latter being just south of
the Kansas line, where the Cimarron River first breaks through
the line of Gypsum Hills. The Little Salt Dlain is two to threc
miles long and a mile or more wide.

The Big Salt Plain is located 15 or 20 miles farther down the
Cimarron, and extends for 8 miles or more along the.river. In
width it varies from half a mile to 2 miles. On the south bank the
bluffs of red shale and sandstone capped with gypsum rise direct-
Iy from the edge of the plain to a height of 100 feet or more. North
of the plain these hills are not so steep and are at a distance
of half a mile or more from the plain, but even here the sinuous
white line of gypsum may be traced along the tors of the bluffs as
far as the eye can reach. In other words, the plain lies in a broad

canon of the Cimarron River, inclosed on both sides by gypsum-

capped hills.

The plain is flat, except for a few meandering channels of the
Cimarron River, which in wet weather contain small streams of
water, but are ordinarily dry. After a rain a stream of consider-
able volume sometimes flows down the channel across the plain,.
but during the summer months nearly all the water either evapor-
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In places where a small stream still

runs down the channel, the water is oiten so salty that a thin
crust of crystal white salt, resembling a sheet of ice, forms on the
surface of the stream. The entire plain, except just after a rain,
is covered with a thin incrustation of snow-white crystals, which,
in most places, do not exceed an eighth of an inch in thickness, but

reflect the sunlight like a snow field.

In a large cove among the gypsum-covered hills, at the mouth
of Buiffalo Creek, near the south side of the plain proper, there
are a number of salt springs, which boil up from the flat surface
of the plain. The water is crystal-clear, and it sometimes requires
more than occular proof to convince one that it contains nearly
40 per cent. of salt. There-are scores, perhaps hundreds, of these
springs on an area of but a few acres, some of which flow streams
as large as a man’s arm. Beds of rock salt are reported from this
plain, but their presence has never been verified. The combined
flow of the various springs which feed the plain will approximate
several thousand gallons per thour. In former years there have
been a number of primitive salt plants in this region. The water
was dipped or pumped up from the springs or from shallow wells
and evaporated in pans or kettles, sometimes by sun heat, some-
times by fire. At the present time no salt is being made.

Blaine County Plain: This plain is not more than a quarter

of a mile wide at the widest place, and for the greater part of its

extension is not more than 100 yards, with a length of perhaps 3
hie head of

miles. The springs which supply the plain issue from t
the main Salt Creek Canon, which is located among the Gypsum
Hills. A ledge of red and blue mottled, cross-hedded sandstone
outcrops along the heads of several branches of the main canon,
and springs issue from it. The flow is sufficient to form a small
creek. Along the bottom of the canon, the sait incrustations form-
ed by evaporation cover a narrow strip 100 yards wide along the
sandy channel of the stream. A mile below the springs the canon
widens, the creek leaves the wall of hills and enters the flat country
and the salt plain spreads out and becomes, in one place, as much
as a quarter of a mile wide.
From the standpoint of econoniic importance, the Salt Creek
plain bids fair to exceed all others in the State, as it is nearer to
both the coal fields and to market than the others. A inumber of
primitive salt plants have at different times been located along
the edge of the plain. The methods employed in securing the salt
are extremely simple. A well is dug in the sand of the plain and
the water pumped by hand into vats and evaporated by hoiling.
Fuel, chiefly cedar and oak wood, was formerly obtained from the
canons near by. It is stated that three buckets of brine will make
one bucket of salt. The capacity of one of the plants is said to have
been from 500 to 2,000 pounds per day. The salt was hauled in
wagons to supply Jocal trade, and the demand is said to have ex-

ceeded the supply for a number of years.

ates or sinks into the sand.
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A X .
twentv_ffeoxl\;rylfgi‘srsago a plant with a capacity of 450 barrels per
fwenty-fou! o tw:tls erec‘ted at Ferguson, Oklahoma, the near-
e T pad potn ol he plain.  The brine was obtained from open
o oipe Qteanimc was carried two miles in a 2 1-2 inch wrought
conveyoré é_tc leas employed to operate the rakes, elevators
conve: dee,p o 1(13 pans were of cement 12 by 50 f’eet and 20
inches ¢ wa:s purceh];qilat t1)ren}£med in operation but a few months
sinceigbeen dismantléd. y the salt trust and shut down. It has’
eckham County Plain: In tl |
c : u in ;- he southeast corn
Rg:l‘;teyézn%regal_ler. on sections 10, 11, 14, 15, TO\Vil;hoii) Iéelc\}(cl)]ratg1
T 22 w}.ﬁ,lls_a salt plain occupying an area of about 40 acres’
Lhis plain, wl 'CIIlS about half a mile distant from the North Fork
i Sprin'T,glsfocated near the base of the Gypsum Hills. In
]e(lrres‘ .Whileh: o i';alt water issue directly from beneath gv-su'n
bol?l s;)rin : f1rn ot 1}er instances the water boils up in the f(')rpm of
pold sps -;pgrin (sjmtlfle level snrface.of the plain. These are more
large as a sto%'ey pipee walltfrjie(zi :}h‘lﬁh i}mittel & yTeam 2
ot Ipe. e ract, however, t
Fepteiiltxl:s l\)\;attzrgs;?;? 11;’(3 tl}eti;and, it is probable that 332 :1ng53§:
facurlf:ld at this plain atpvaric())us ritrl?ec:ual flow. Salt has been manu-
arm ins: w
’](;clated inO;lm(;lolm;:l}l,ml;l:l?vsh.icl:nl:Z\few?Je]gr?rmon Clounty Pans are
i ’ 0ns A carved in
’I‘e:lizasl(i)llllél] (}ﬁl_};rlll]nt]}*ork of Red River, about five mi]etsh:as(iy(;)fst]l?;
oty e ihe Lo 1eSnames (?f the owners these plains are known
ocally as the | Oémey alt Plain and the Kiser Salt Plain. Neither
e r;_or(f: (tihan an acre and they are not more than a
SRS s ofe ed by springs that issue from the shales be-
low hea watergff gypsum. Springs boil up from the level floox;
and the water [ owsl out of th? canon to mingle with the water 01:
e er- twenturls hing local industry has been carried on at thes
plains for twes y years, and some years as much as 600,000 oum‘ie
of sal formerl)een man'ufactured at each one. Since ,the ?imberS
Tt ylgrew in the canons, has been exhausted solax:
asre'combineda?l )eel; largely employed to produce salt. The aver-
oge rombined aonwu {)om each plain forms a stream larger than a
s t]]e're 1an IT er_of canons emptying into Elm Fork in this
region, there sa sprm_r:'s._buf ro others have sufficient strength
ij‘tili?: xt\.arrant the establishment of salt plants strength
Al of i Saall?n iaisaltfhéls been manufactured at various times on
2l of the sal 1p ns of Oklahoma, except the large plain in Alfalf
y, which as stated above, contains no springs of any s?ma

‘With tl i
the exception of the plant at Ferguson, primitive methods

o

hgéyble]:ﬁn'ﬁ? :lemployed and no considerable amount of capital

has been inve u?t" It goes without saying that salt springs ofpthzi1

character wi thatlmi‘;il}ifsdeve]o%mtlo properties of much ;:;lue Ii
enough salt i in

lahoma to make 100 carloads of salt d‘;’i;};fr going to waste in Ol
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GRANITE
(By Chas. N. Gould)

Granite is a composite rock made up chiefly o{btlhre(cle ml?;in;l;i
pnamely: quartz, feldspar, and either mica or hornb en iiue o ap
earance it is usually mottled, the variation in cplorc em_% e to the
Ic)oiors of the various minerals which compose it. Grani le vz;luabl'c
hard rock and is difficult to work but it makes extremely
i i e. . . - .
bulld’i“hirsetc;‘:e in Oklahoma three general regions in Whlfl‘l' g;rax;:ltg
occurs, namely: Wichita Mountains.'AFbuckle Mounk;un\. - and
along gpavinaw Creek. 1n hoth the Wichita and Arblutq: aig?ciated
i \ ther igneous rocks ass
s ranges there are a number of o ig
zvl\lrli]tgh theggranite, the most abundant of which are gabbro, porphyry,
iabase. .
and %}Ehita Mountains: The greater part of the {otcks fm r;l:le_
Wichita Mountains in southwestein Oklal:oné:;;]:c;:g:f] ?1e(31r iaw—
i i iles long; extending b A
ites. These mountains are 60 mi { hear LA
ty, northwest to G
he county seat of Comanche. Cou_n . !
;[r?nc:fe]er Coun}ty. The average w_1(cllth 1% 21(3 mlg:an;l\h “'?::ih::m?i
t Scott, Sheridan, Baker, Q) , @ 1
peaks, S oo o f bove the level of the plain.

are from 1,000 to 1,200 fcet abo 3

%t]t‘lfer?’pe"lkq such as Teepe. Headquarter%.Iilon,f_,;lclcl)rnf. t?l':g(le]?;ee‘;;ﬂ:
on mountai t high. o) ;
on mountains, stand 800 to 1.,000 feet hi S
aC:(]llya number of others not mentioned, l).esldes a great mﬁnyr:ﬁa;r
tering groups and ranges, consist of massive granite, usuatly
ink in color. ‘ ,
pmk(ljl;,rhin ranges and peaks in the central pz;r: ?fdt:ii;)tsttel?;
ist la ‘ rhich i joneous rock belonging
consist largely of gabbro, which is an"l_gl ! elongt o the
i < i ; ta Mouniains it is a hard,
calt family. As exposed in the Wichi : ,
E?:gk crvstalline rock, sometimes known as hlac}( gr‘amte.l Tt ;‘:d
quenﬁy ‘has a grcenish tint, or may be grayish in calor,

s into rough, lumpy surfaces. .
weatll\llzraqr the eastern part of the main range a number ?f r]:)‘cql?
peaks are composed of porphyl;y, wlnc!] 1: athaerd, ’iplilessll):)iphyr\;

! i i Y i ure. Y
h like granite, but differs from it m tex ]
g}utche 'VVicl?itas is composed of a fine grayish or browmslllfg}:ouit:/ré
mass in which is embedded reddish or pinkish crystals, which g
lish-gray tint to the rock. o ] )
a re(}ﬁ;e p%incipﬂl quarries in the Wichita Mountains are at ({rral::l'if
and Cold Springs. At the town of Gramlte the;e arfe se;re;:dqlt)i“k
i “which i i high grade of rec
ries from which is obtained a very high f . pink
T at 'y located at this place on acc
stone. The state reformatory was | 2 ace o
i i material is used for
he extensive deposits of granite. 1is | for
(c)f)htnltfns monuments, and building s(;cogne and hasdblgggs?\(rgltlsll)‘{fcll)(
X i an a
ipped to eastern markets. At C9I Springs A )
;_l::t]m‘fe or gabbro is quarried. The rock.foundht_herte is igrlzglsg
black on fresh fracture and takes a high polish. This stone g
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ly used for monumental purposes and practical monument cutters
say that it takes a better and more lasting polish than the famous
Quincy granite of Massachusetts.

So far as known the porphyry in the Wichita Mountains has
never been used. There are many localities where both the granite
and porphyry might be quarried. The chief difficulty at the pres-
ent time is lack of transportation. Two lines of the Frisco road
and one line each of the Rock Island and Orient, pass through the
mountains. Good quarries might be opened near Lugart, Roose-
velt, Mountain Park, Snyder, Cache, and Fort Sill on existing lines.
No finer building or ornamental stone exists anywhere in Ameri-
ca, and it is a question of but a few years until this material will
be much more extensively quarried than at the present time,.

Arbuckle Mountains: The granite rocks exposed in the Ar-
buckle Mountains occur in three general regions: first, a large
area covering perhaps 100 square miles, lying north of Tishomingo
between Mill Creek and Wapanucka; and second and third, in
two smaller areas lying south and west of Davis in the heart of
the main range. These areas are known as the East Timbered
Hills and West Timbered Hills. The rocks in these two latter
localities are largely porphyry, rather than granite, and being so
far from transportation, have never been quarried. At the present
time there are no indications that it will be utilized soon.

In the larger, or Tishomingo area, the granite rocks are being
quarried at or near Mjll Creek, Troy, and Tishomingo. The stone
varies in color and texture, in different quarries. The typical
Tishomingo granite is a coarse-grained, pinkish, or grayish stone
_which takes an excellent polish and is very durable. It has been
used in the construction of a number of buildings, notably the
Chickasaw council building at Tishomingo, and for columns, pillars,
and cap stones for a number of other buildings in Oklahoma and
eastern states. No handsomer stone than the Tishomingo granite
occurs anywhere.

The granite as exposed near Troy, Ravia, Mill Creek, and
Wapanucka, is, as a rule, different in texture from that at Tisho-
mingo. The former is usually fine-grained and grey or red, but
some times rose-colored.

The great variety of texture as well as the uniform superior
quality of the stone in the various quarries, warrants the conclus-
ion that the granite in the Tishomingo area will be found ade-
quate for all demands of the State for the highest grade building
stone.

Spavinaw Creek Granite: There is a small granite dike along
Spavinaw Creek, about one-half mile west of the postoffice of
Spavinaw, During some former geologic age this dike has been
thrust up from below, penetrating the softer rocks. These rocks
have been worn away and have left the granite exposed for nearly
half a mile. If a railroad is ever built along Spavinaw Creek this
stone will become commercially important.
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There is no reason why Oklahoma should import 2 cgbl(; fuo:(i
of granite. There is as good stone in the State as can kes i? nd
anygwhere in the world, and the grleat Xa”E‘;};&feﬁ?ﬁrpiﬂ%o‘;es S

i itectural and m i ses.
sirable for all sorts of archi ! Al P 0SS e
d black granite from Cold Sprinf !
example, the gabbro an 3 4 S e ey
ior i i 1 texture to the greater p f Q /
Superor I  erted. I nite now bheing used for
ite and imported: Scotch black gra W g | &
rgnrg::tllt;entq Tll)le coarse-grained grzémte fI‘O’l;"ll lyisllcl)(m;:(i;c;rlasn&i
as i i Tnited States. 1e da )
handsome as is found in the U lark | granite
i most lustrous polish and
from the town of Granite takes a trous, and Is suie
: rposes. klahoma shot
le for all sorts of structural purpos 2 sl e
?r‘;porling slone, when a product in every way superiof can be ob
tained within her borders.

LIMESTONE
(By Chas. N. Gould)

Limestone is found widely distributed 'i1(1: Olda]ho:::ls'te]i‘?\rt;tl(-i'
‘ i entral, v ,

i eastern and southern counties. \ _
Lac:gllweg]eern Oklahoma have very little limestone. IFor col‘)‘gil‘i‘\l/?lggl
of discussion the deposits of limestone 1n Oklahoma may .

i ix gpeneral areas. _ ) ] )
mte ’T’llfe%argest limestone area in ?klah?\]ma lx('; ll({)c:‘:adfl,gntl\f g‘?rttll‘le
i t extends from Newkir onca
ern part of the State. 1 rhe and B st to
t, and from the Kans
west, to Claremore on the east, a s line SO e
; the rocks consist o !
Tulsa and Pawnee. In this region r e O elight.
tones, lying level or dipping
layers of sandstones, shales, limes , o ing shg
¥ 10 heavy ledges of limes 3
ly to the west. There are 8 or ¢ mestone
ing 1 i 10 to 60 fcet, extending no and s
g I e T i 1 town throughout this area
1 the region. There is scarcely a tOv g ca
fcllgzrl(t)sisé not neﬁr lintestone. Quarries have been Icryperated alt\ngrvll:ielfll\-‘
Pawnee, Bartlesville, Nowata, Tulsa, A\{ant, ora er,l New In’
Ponca ,Uncas, and Chilocco. Some oflthls sct:om:l is Se\irhgch fur.nish
' it is 1i i -ushers, w ¢
1. however, it is light gray 1n cotor. LI ;
!czf::lizd’ limestone for hallast an(l’goncrete have helc{l_l ‘locafgsa;tt
Uncas, Ponca, Lost City (west of T'ulsa), Lenapah, Ripley,
as, I
arnett. . . .
and %gglﬁecond largest limestone area Hll Oklahr:mallsi“lgcae;es(tl g}
easter ‘he State, in the country ly ] .
the northeastern part of the S , 4 o ast o
i kansas River. There are
Grand River and north of the Ar here are & tor.
i ; 3 f limestone, the Boone, P1tkin, a
reom e e led.ges_o g hickest, and most extensive, con-
row. The Boone which is the thickest, ar et .
i i ledges which near Carthage, s
tains near its base some heavy hich near Carthage, = nd
i ildi tone. The Pitkin is fine tex )
are quarried for building s he n s fine Lo ied
itable for building. None of this stone
?(t)lll‘tla)ll)lifding stone and so far as known o}l;ly é\'\")o g':uillzzrztl;]t\;eslgzetg
i ation. One is at Keough, near It. Gibson, uth
:)nf g[t)iel:ilell. At Grove a lime kiln has been in successful operation
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for several years: The amount of material for building stone, for
concrete, and for the manufacture of lime is practically inexhausti-
ble and only waits development. :

A third area of limestone is along Red River in the southern
part of the State, extending from Love County east to McCurtain.
The rocks are of Cretaceous age and include three prominent lime-
stone ledges, namely, the Goodland, 30 feet thick, the Caddo, which
is 100 feet or more thick and the Bennington, 10 feet thick. While
considerable quarrying has been done for local use, there has been
little systematic attempt to develop: the limestone resources of this
part of the State. Such towns as Madill, Marietta, and Caddo, con-
tain limestone buildings and small quantities of lime have been
burned at various points, but no extensive operations have ever
been started.

A fourth limestone area in eastern Oklahoma is the Wapa-
nucka limestone, a formation some 400 feet thick, standing on edge,
which extends from near Wapanucka east along the northern flank
of the Ouachita Mountains, nearly to the Arkansas line. Through-
out this area the limestone forins what is known as Limestone
Ridge. In places the limestone is oolitic, as for instance, along
Delaware Creek near Bromide. A crusher at Limestone Gap has
for many years furnished ballast for the M. K. & T. railroad, and is
now supplying crushed limestone for concrete. The rock used in
the penitentiary at McAlester, was secured here. At Hartshorne,
where a Portland cement plant has been built, the stone comes from
this ledge. Lime kilns at Wapanucka use the upper member of the
ledge for burning into lime. Other industries have been projected
at Pittsburg and Reynolds.

The most important limestone region in Oklahoma from a com-
mercial standpoint is the Arbuckle Mountain uplift, in southern
‘Oklahoma. This area, which is 60 miles long and 10 to 30 miles
wide, contains four heavy ledges of limestone. The lowest geologi-
cally, and the most important one, is the Arbuckle limestone which
is 4,000 to 6,000 feet thick. It varies in color from white to cream
and carries occasional cherty concretions. The only use to which
this rock has so far been put is for concrete work and railroad bal-
lasting. Two stone crushers at Crusher in Murray County, have
supplied crushed stone for many of the buildings in Oklahoma
City and other cities in Oklahoma and Texas. It is possible that

good quarry sites for building and dimension stone may be found.

The Viola limestone is from 750 to 1,000 feet thick, the rock
being usually white to bluish in color. It has been used for bal-
last and concrete work, particularly along the Frisco railroad near
Lawrence. At this place the limestone used for making Portland
cement at the Oklahoma Portland Cement Company’s plant at
Ada, is obtained from the Viola. Near the same place there is a

large stone crusher. At Bromide an excellent lime is burned from
this formation. '
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The Hunton limestone is white and vellowish in color and
sometimes contains chert concretions. 1t is 200 feet thick in places
and is alternately thick and thin bedded. At some horizons the lime-
stone is shaly and marly, forming what appears to be natural ce-
ment rock. No quarries have been opened in this rock and so far
as known no attempt has been made to utilize this stone.

The fourth limestone member of the Arbuckle region is the
Sycamore formation. This limestone thins out to the eastward,
but hecomes thicker toward the west. It has been quarried for
building stone at Dougherty.

Another limestone region is situated along the northeastern
side of the Wichita Mountain uplift, 10 to 30 miles northwest of
Ft. Sill. This limestone is of about the same age and character as
the massive Arbuckle limestone of the Arbucklie Mountains, In
most places it has heen so thoroughly crumpled that it would not
make good building stone. A quarry was opened on the Fort Sill
reservation some years ago from which was obtained the stone for
the buildings at the old fort. This stone is crushed for concrete
rock at Richard’s Spur north of Lawton.

With all this limestone lying dormant in our hills, the people
of Oklahoma are each year sending hundreds of thousands of dol-
lars out of the State to buy building stone not so good for struc-
tural purposes. As soon as our own quarries have been developed
the money now sent abroad will remain at home to build up home
industries. .

MARBLE
(By Chas. N. Gould)

Limestone that has been changed or metamorphosed, by the
action of heat and pressure is a marble. In common parlance,
however, marble is any limestone that will take a good polish. The
distinction between limestone and marble cannot be sharply drawn.
For instance. the Arbuckle, Viola, Flunton, Boone, Pitkin, and
‘Wapanucka limestones are often so hard and fine prained that they
take a good polish and in this sense are marbles. The limestones
of many of the ledges in the northern part of the State are of the
same nature.

The only place in Oklahoma where true marble lias been quar-
ried is at Marble City in northern Sequoyah County. At this place
a ledge 200 feet or more thick fias heen brought to the surface by
2 fault. Tt is exposed over an arca of perhaps two square miles.
The stone is white to gray or pinkish in color, and when polished
malces a handsome and durable huilding stone. The Pioneer Tele-
phone building at Oklahoma City was constructed of this stone.

The quarry has been idle for scveral years but it is reported
that it has recently heen purchased by eastern capitalists with the
intention of developing the stone on a large scale. The quarry is
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SANDSTONE
(By Chas. N. Gould)

lal1o;§1;;l](i;t;-nel)is'the most widely distributed building stone in Ok-
homa, quaﬁtigngﬁcarcelly a county in the State where it is nc;t
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great a;?d odt 1e rock in this region consists of massive Beds of
shale ar _sandstone with occasional ledges of limestone Th
a;ul st flle is usually light brow_n to gray in color, reguiar]y Bedd lel
e, ;1:01]t:xttﬂe,ol?tli of whxch1 qualities render it a handsorr?(e
1 { . fcrops u i
cl1ffsSan(} oo top oF it hli)]ls_ sually along the sides of bluffs and
andstone of this character is f i l
i ne ¢ s er 1s found in al parts of r
allllr(g ;?;llgiilingql:]dgg Qra(itlcally all of the olg C]lel?okleneoi\‘]:a:}]ci}l
Seminole, the north .,
al . : ern part of the Cl
northeastern part of the, Chickasaw nations, ]--It.1n((:l|]'grclzavgf’

[of b o =

1 tlllq l)(llt Of the State contain )l”]d”l § con
ities a”(l towns in S5

Structe(_] {101” local Sall(lStOlle.

I)
part ;?f(tJlrlz g:ﬁ]g‘dvent of gas-burned brick from Kansas, a great
part of Chell mg(fq were constructed of this stone. Such Eiti;%
, sea, Claremore. Catoosa. Okmulgee, Muskogee Eu-

faula, S -
2l ,anzzlpuqle]l)lalli,gfoalgate. McAlester, Wilburton, Hartshorne. Po-
o nd ])11il£]i|:‘;sn]a;‘[‘lbe cited as examples of cities containing
ptone buildir hSa;nta 11£3re 1s.lscarcely a community east of ch
Fe railr Y i
stone fo or the S oad that does not contain ample
There is i
and extendi;]21}1%r1$1at1]?ec1e(111t1::; Oll_dahoma1 about fifty miles in width
7 X g s line south to Arl ] i
and o ansa; Arbuckle M g
contq]iu(;l: ;;;e sa11d:<tone varies in color from grev to red '?;:;Ltams',
Paw‘nee; P'lovr pat tLof.the fol.lowing counties: Osace. i\'av N(;ll;ed
watomié P;i\:let, cl)\gan, meoln, Oklahoma, Cl&'e];ln(l . Pott o
patomis ’Per; o ooc,1 IcClain, an.d Garvin. Buildings at St.illwatea'-
e, Noginlral\ando, IFl}ihrle, Jennings, Przigue Q];'l\\’ﬂe(l‘,
2 , an, Purcell, Byars, and Te Tave bee :
\ : Nors 11, T , "ecumsch, hav
qtrucTte(!(]brmmpally of this red or gray sandstone. ave been con-
n e wester " t » :
ing ie umea”;sltstn'lr]:;;;l]f lof ttl]e’lslt:"te‘ sandstone suitable for hnild
g 1s ust a dant. 1is is the repi heds,
Ing is ! cgion of the | 3
and ]())lfi(l;tlca”y all the sandstone is red. Ordin\m'i]y it is ml{]f(”)ed;’
and oft: :ﬂ:::suxt{eﬂ for good building stone, but o‘ccaq}01;1l ?E(ISO ;
any of the central and wester i n wl .
oseur in m ! and stern counties from whj -
S )\R;]e(;lxltll]iir?é(r)(ll]el\lls obtame((:ll. Such towns as /\na(l'lll)-;'ccl)1 (};llrk
, , Mangum, Cheyenne, Sa / ard, Alv
y » ayre, Woodward, Alva,



78
and Taloga, contain buildings which have been constructed o1 rea
sandstone. '

There is little sandstone in the Wichita Mountains, the ‘rocls
in this region being granite or limestone. The Arbuckle Mountains
contain one formation, the Simpson, which includes several ledges
of sandstone but the material is usually so soft that it cannot be
used for construction purposes. it is, however, a good quality of
glass sand.

The rocks in the Ouachita Mountain region in the southeastern
part of the State contain a number of massive ledges of sandstone.
usually standing on edge. Much of this sandstone will make good
building stone. but very little of it has vet been utilized.’

There is a region in southern Oklahoma where dark red or
black sandstone is abundant, the color being due to the presence of
jron in the rock. Buildings at Duraunt, Bokchito, Woodville, and
Bennington have been constructed of this dark red stone.

There are scveral regions in Oklahoma where little sandstone
is found. One arca which is bounded on the north by the Kansas
line. on the east by the Santa Ie railroad and on the south and
west by the Gypsum Hills, has very little hard rock of any kind.
A second area is in old Reaver county, or “No Man’s Land,” which
now comprises Cimarron, Beaver, and Texas counties. This reg-
jon is a part of the High Plains, where little stone of any kind is

exposed.

Quarries which supply stone for local use have bheen opened
in sandstone ledges in many parts of the State, but so far as known
none of the product has been shipped abroad. Near practically all
the towns which have been mentioned as containing buildings con-
structed of sandstone, quarrics are found which furnish ample
stone for local use. Tor instance, the greater part of the local stone
for the Muskogee huildings comes from the Standpipe Hill in the
northern part of the city or from the quarry a mile to the east.
There are several quarries within the city limits of McAlester from
which sandstone is obtained. A quarry has been opened in the
suburbs of Quinton from which is obtained some of the finest
stone in the State. The Catlett Quarry near Pawnee is one of
the best known quarries in northern Oklahoma.

TFrom what has heen said, it will be understood that the sand-
stone industry is practically undeveloped. No large quarries have
been opened and very little capital has been invested. The great
pumber of railroads which now cross Oklahoma in all directions,
provide ample transportation facilities. There are hundreds of
localities in the State where quarries that should produce high

rade building stone, which should be in good demand, not only
in Oklahoma, but in other states as well, might be opened. Okla-
homa sandstone will not suffer from comparison with the best
building stone in the country. The stone at Quinton for instance,
is superior in many ways to the famous sandstone from Berea,

Ohio.
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CLAY AND SHALE
(By L C. Snider)

In the development of an
I ] v center of the i
f]: ;l[t][)l;]i?toffottl" essential f;‘ictors to be noted.(:la'}lj‘l::sde“s;rrg- tflllresrte
the supply of f](():urrztl;;v material; second, fuel;’ third, trans])oftation'
facilities ’t] 1. markets. Oklahoma possesses advantages
hese essential features which should make i he
grea; cetxiters of the clay working industries ake it one of the
¢ ' : .
cupphied 1:5 T]?frteilof.raw matgrlal, Oklahoma is certainly as well
e ex“elheoq 1erl state. ’Ih.e eastern portion of the State, ex-
cept the extreme l‘ ouf{wrn part, is underlaid by the sandstones, and
e ot of 8[0'"1 erous system. These shales are of the same
continuatién of th:?) %nd Pennsylvania and some of them are the
o o it eds that are worked with excellent results at
Cherryvale and o) qunlle, Ka_nsas. The beds are often man f
in thicknes ti]at C:lSl{_Y accessible. The few tests that haveybee:lf
e e oot bricI])< ac 1qally all these shales are suitable for build-
me and front brick, paving block_, drain tile, or hollow ware. Th
e pro. ertiy gray.to b]aqk in color and have fine workin ;IS;
burni perties, and practically all of them burn to a g <l re
' good red
P . . .
huskala\nftif]i?;e éiready installed in this region at Cleveland, Paw
Sapulf)a ita, ¢ arelgore_, Nowata. Bartlesville, Tulsa Okmul ,
~ap Mc}\lestzr o:;‘," (f)llxlnsvﬂle, V\{ainwright, Musko;z,ee, Potge:(:;
B s (;f then? prcl)fjs: fac't(?ncs mak'e common and building
bric /I\)aving ] of ¢ ce sidewalk brick, and a few manufac-
m imi
being wzl;ﬁet(lllealr)lac\%q where similar shales are exposed but are not
P o Henry:tta aICII']’ Avant, Nelagony, Big Heart, R;lmona
oihelata, T , Miami, Coalgate, Atoka, Antlers and man\:
The i i | J
“firen C]a}cllsaym:/f;f ttlmderlymgf the coal beds are usually called
ot nas 'Ehe cond't'le eastern states are trulv fire clavs, but it
paahoma the con éhlé)n lat the time of deposition seelﬁ”to havel
XX fire ctays. clays contain too much iron to bhe called
Sev i
from theel::lin(gst:te?\z v/illns have been tested. The underlving cla
rom the mines at M c est"er, Aldersgn_. Coalgate and Pot_e:u: proztsz
o be what are | briwl? as‘No. _III flre.cla_vs. Theyv are excellent
material for face ! tc , Sewer pipe, paving brick, fife—])roofin etc.
pome of these bu n ’]91 a rich dar!< red and the others to a ver\jg’d'lrckn
buft or chocolate. 1et 1;nderlymg clays tested from Midwéy z;nd
st the, (nfc ofunzll ely have 80 much carbon distributed in
fhem. in the form plant impressions and very thin veins of coal
& woul ﬁne112(11)32:11;1{est}?a§):131ze tl}em in commercial ~lr(ilns. *
formations of the Arbuckle Mountcacilti;.lnTﬁifrE?r?S;oll)dell:’.()lcpSCJ};lllvan
res
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at Lawrence and Ravia along the Frisco railroad and at Crusher
along the Santa Fe. The shale at Ravia burns to a peculiar mottled
reddish buff color which should be attractive for front brick.

The rocks of the greater part of western Oklahoma consist of
the Redbeds which are made up of a great mass of red clay shales
with a few intervening ledges of some other material, usually sand-
stone, gypsum or dolomite. The red color of this shale is due to
the presence of iron.’

Chemical analyses show that in certain cases the amount of
iron in the shale is as much as 15 to 20 per cent. The clays
from the gvpsum region often contain sufficient gypsum to cause
them to whitewash badly when made by the stiff mud or soft mud
process and also show 2 prounounced tendency to puff and swell
during burning. The chief difficulty in the way of manufacturing
brick in the Redbeds, is the lack of cheap fuel. There is no coal in
the region, the nearest mines being at McAlester, 140 miles south-
east of Oklahoma City. A little gas has been found at Gotebo and
Lawton, but so far not in large amounts. There is little to warrant
the hope that fuel of any kind will be found in anything like pay-
ing quantities in the Redbeds. Treight rates on coal have been
high, while a very reasonable rate has been secured on gas-burned
brick from Cherryvale and Coffeyville. Kansas, into Oklahoma.
For these reasons a number of the plants in western Oklahoma
have been abandoned. . :

Pressed brick plants have been established in a number of
cities in the Redbeds region. Oklahoma. Chandter, Guthrie, Pur-
cell. Chickasha, El Reno, Kingfisher, Enid. Alva, Geary, Mangum,
Gotebo, ITobart. Comanche, Marlow. Addington. Altus, and Wau-
rika have each had plants; most of them are still in operation, but
some have shut down for various causes.

In the southern portion of the State. along Red River east
from Marictia, the shales occur usually in thinner beds than in the
eastern portion but there are many localities with beds of workable
thickness, well situated with regard to fuel and transportation.
Many of these ledges are suitable for clay products but some of
them contain so much lime that thev are very difficult to work.
The shale.should he carefully tested before an attempt is made to
locate a plant in this region. N

In regard to the second cssential factor, the fuel. it is only
necessary to state that the northeastern portion where the Carboni-
ferous shales occur in greatest abundance, is in the midst of the
world’s greatest oil and gas field. The gas can be obtainéd for
manufacturing purposes at a few cents per thousand feet. The
gas field is being constantly enlarged and shows no signs of fail-
ure of supply. There are also srinaller fields in the southwest and
southcentral parts of the State. Just south of the oil and gas belt
lie the coal ficlds which will supply an abundance of cheap fuel for
years to come. The western portion is not so fortunate in this re-
spect but in no part would the cost of fuel be prohibitive.
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GRAVEL AND BUILDING SAND.
(By Chas. N. Gould)

Building sand is widely distributed in Oklahoma. There is not
a county in which it does not occur, and usually it is found in un-
limited quantities. Gravel is very abundant in certain localities,
but it is not so widely distributed as sand. '

The sand in Oklahoma may be roughly divided into two kinds,
namely, transported sand, and residual sand. Transported sand is
that which has been carried to its present place by wind or water.
The sand along the stream beds and valleys is generally brought
there by water, while much of the sand in the sand hills is wind
blown. )
The streams in western Oklahoma are choked with sand
which has usually been derived from the plains near their sources,
and carried down stream. Such streams as the Arkansas, Salt
Fork, Cimarron, North Canadian, South Canadian and Red rivers,
have typical sand-choked channels. ' i

A chain of sand hills from 2 to 20 miles wide, is found north of
several of the above named streams. Along the Salt Fork, the
sand hills extend from near Tonkawa, west past Alva; along the
Cimarron they begin near Guthrie, and are found all the way to the
Big Salt Plains near the Kansas line; along the North Canadian,
they extend from El Reno to the head of the River, and they flank
the valley of the South Canadian from Dridgeport to the Panhandle
of Texas, and with some minor exceptions, extend as far east as
Purcell ; while the sand hills of the Red River region are confined to
Beckham, Greer and Tillman countics.

All this sand may be called transported sand. Much of it is
wind-blown from the stream channels, but some was doubtless
carried from the Rocky Mountains by the creeks and rivers of a
former geologic age. Some of the sand has been worn round, and
is not considered the best quality for building. There is, however,
hardly a locality in western Oklahoma, that will not furnish an
abundance of sand for common mortar, cement and plaster.

The greater part of the sand in eastern Oklahoma is residual,
and has been derived from the disintegration of sandstone in place
or near at hand. The principle rocks in the eastern part of the
State are alternating ledges of clay and sandstone. The sand-
stone breaks down by the action of wind, water, heat, cold, etc,, and
the sand grains collect, either on the site of the ledges, or along
small stream channels. In places the sandstone is so soft and
friable that it may be dug directly from the tedge.

Owing to the fact that the greater part of the sand in eastern
Oklahonta has never been carried for great distances, it is usually
sharp, that is, the individual grains have never been worn round.
There is scarcely a community where an ample amount of sand
for ordinary use may not be obtained.
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; ervel consists of fragments of broken rock. Usually
1e pm_b]es \’Vhl.Ch make up the gravel have been worn smooth on
account of having been carried by water. These pebbles are in
most cases composed of relatively hard rock, such as some form of
granite, limestone or flint.
< . .
. Sometimes, the pebbles havé been cemented together, thus
onlnll'ng a solid stone, and the rock is known as conglomerate or
%)u(t(mg stone.  If the pebbles of conglomerate are not rounded,
I)u are angular, that is, having sharp corners. the rock is called
(;;eﬁ:::.' I‘f thethcem'en(fmg 1materlal which holds the conglomerate
cia together is dissolved, the pebble ' i
. s fall :
ravel , I apart, forming
o The llal.‘gest (lepps1ts of gravel in Oklahoma are found in those
regions w 11c_l} contain hard rocks, particularly in the section where
fg]ram}e and limestone abound. The majority of streams which
0\1\7 roni _the C_)zark uplift, the Wichita and Arbuckle mountains
and the Flint Hills, carry gravel. : ‘
In the Ozark regi i
2 gion, the gravel is 1 reely
traqmn e Szark reg g S nade up la]g'el) of rounded
{ragmen . chert. and hard limestone. It is found along.
R T]')e(s of the Illinois, Grand, Neosho and Spring rivers, and
ia isaw, Vian, Greenleaf, Maynard, Clear, Spring, Saline and
1 r - el
.‘;L)zi\ 1}12‘3\ c(x;eekii RNear Muskogee the stream gravel from the
« of the Gran iver is loaded on car shi
¢ S s and shi - ¢
bed ¢ pped, fo_l concrete
. l-he l'lranks conglomerate is a geological formation which nearty
surrounds the Arbuckle Mountains. 1t is composed Jargely of
1011'mlcd Jimestone houlders and pebbles, varving in size from sand
%2?1111‘5_ to“;lragmel)ts as large as a gallon measure, cemented to-
i., }th Vhen this conglomerate is disintegrated, the pebbles and
c)Olll ders are vx)'ashed down the streams. as {or example, Rock
Su plhur, Qll, Blue, Mill, Cool. Caddo, Wild Horse, and ’>0(fq):
e Y baly
gly.enl 'S, yvhnch flow Yfrom the mountains. In the region between
ishomingo and Wapanucka. many of the streams contain pebbles

- composed of fragments of granite, weathered from the Tishomingo

g‘.rf'mlxt;’. Streglm‘ ;:ra.\'el shipped from Tishomingo and Rea is de-
}'1.\rm rom t}us granite.  Stream gravel and sand is also shipped
rom near Wynnewood dand from Cache Creek west of Lawton.

PORTLAND CEMENT ROCK.
(By L. C. Snider)

Portland hydraulic cement is composed of a mixture of finel
ground limestone and clay or shale. It differs ‘from natura)i
hydraulic cement in that the latter is produced from natural mix-
tures of the two substances. such as clayey limestones or limey
clays and is not made by artificial mixing. It is evident that by
artificial mixing a much more uniform and satisfactory p:'odm-};
can be obtained than occurs in the natural mixtures. On this ac-
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count Portland cement has in a great measure replaced the natural
cement for structural purposes. :

" Artificial hydraukic cement was first manufactured by Joseph
Aspdin, in Leeds, England, in 1824 and named Portland cement
because the artificial stone produced from it was very similar in
appearance to the building stone from the well known quarries on
the Island of Portland in Dorsetshire. The process which he in-
vented is used practically unchanged today except for the introduc-
tion of machinery which makes possible the production of the
cement on a very large scale.

In the manufacture of Portland cement, the limestone and
shale are crushed in rock crushers and then thoroughly dried in long
rotary dryers. They are then ground separately to an impalpable
powder and mixed in the proper proportions, which must be de-
termined by the chemical analysis of the limestone and the shale or
clay. This mixture is burned in long rotary kilns at a temperature
at which it is partially fused. This semi-fused material or clinker,
after cooling, is ground again to an extremely fine powder and is
ready for use.

Almost any shale and limestone may be used for the manufac-
ture of the cement provided that certain ingredients, notably iron,
magnesia and sulphur are not present in too Jarge amounts. Froma
study of many cements under different conditions, Bleininger de-
cides that the raw mixture of the two rocks should show a composi-
tion corresponding to th: formu'a (2.8C:10) SiO,, (2 Ca0) AL O3.
He considers that the following factors should be considered in the
selection of the limestone and clay: (Geol. Surv. of Ohio, 4th
Series, Bull. 3.)

: Clay

“T, The clay must have a percentage ratio of silica to alumina
of from 3:1 to 4:1. A clay should be found, if possible, which is
naturally finc; but if such a material cannot ~ be found, either a
coarse clay of the proper composition must be selected and ground

fine, or an addition of ground sand or sandstone must be given a

more aluminous but otherwise suitable clay.”

“Tn examining many Portland cements this point seems to be
the chief difficulty with a number of brands. Owing to the high
content of alumina, the cement not only sets too fast, but also shows
an inherent weakness. Matters are madé still worse by the addi-
tion of gypsum, which is a grave source of delcterious influences.
At the same time, the clay should not be too silicious, but should
lie between the above limits. The sum of the silica and alumina
percentages in the hydrous clay should not exceed 87 per cent;
thus leaving at least 13 per cent for combined water and fluxes
like ferric oxide, potash and soda.

2. The clay must not contain so much magnesia that the
magnesia content of the cement rises above 3 per cent.

3. The clay should contain at least 3 per cent of ferric oxide,
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but not sufficient to rai i i
A e aise the ferric oxide content of the cement over

4. The clay should be low i
ow in sulphur and shoul i
_ more;; th%l} 1 per cent of sulphur in any form. @ not contain
9. +'The material should be free from i i
] | } any irregularl -
22112?1:2? mal.)tter,tbe 11; concretionary nodules of ferrougs carl)),ong::se
carbonate as found in the older sedimentary cl 4
- . - a
of these or similar materials as found in glacial cla);s w7 o lumpS‘
- If:mtle(sitcl))ne and Calcareous Materials’
. hese shou i i i i iti
and siruapese e fine grained and uniform in composition
2. The magnesia should 1 ‘
be low enough so that in
a conéten’tr;)f 3 ]per cent of magnesia is not eiceeded the cement
. re a umina content should not be high e' i
the %rop%rl silica-alumina ratio in the cement Bl enough to disturb
. e content of ferric oxide must no.t b i i
i - oxi s e so high as t -
creasse thIet agmt;gtboflferr]c oxide in the cement beyond Zpe‘r ceﬁtm
5. shou i i ,
culphiden e low in sulphur and free from concretionary iron
. Ig)kl:xlioma has deposits of Portland cement rock that never
yYzm eLe_x hausted, and vast deposits of fuel, including coal, oil and
C:s.t ] ltrll:estonte cl)ccurls in practically all parts of Oklah:)ma ex-
€ e central and rorthwestern sections. T
six widely-separated regions in the Sf here lmestone. oo
S1X L _res e State where limestone occ
}n”qua‘ntlty. Shale is alwavs present near the limestone. 1In ":lll-es
Sv.t)mc])zv;z;é I;arlaggagh:? thle character and stratigraphy of the lime
t shale beds in the various regions and tl 1
which will be most suitable for the : of Portlond coriuel
! r th
il e o be mo e manufacture of Portland cement
The rocks in that :
part of northern Oklahoma extending f
! ( rom
’t]l;(;i:]‘\;;klz:;s;z lz;ve]r elast.to ]Cralg County consist largely ofgalter-
s shale, sandstone and limestone. In this i
?ebeotuixztgxl?d%'esl tolf llmestofne, varying in thickness from lOntagl?tg
. na shightly west of south from the K li
as the Arkansas River. Th i e tersiraias far
¢ . e shales, which are interstratifi i
S, ed
gl)ert]l;n;(ejstczr;fs. tareTz}]:vparently suitable for the manufacturewlg}
ent. iree veins of workable coal cross thi ion -
: is re
L:;)rglan(;;;t};etl()l so’ti‘tlh, and the region occupies the heart of the nglloaII
01 d. te amount of natural gas already in sioht i
g 3 is suf-
flomlegt)ég (;S(s)t(‘flolr'm?n}tr ﬁeg]rs.h NMumerous wells yieldinggSOO0,000
,000, “ubic teet daily have been shut in. and a nur:nb
: S . and g er
}\;e!ls arfe reported t0'y161d.éﬂl the way up to 60,000,000 cubic feeotf
I‘eglisors;aise"t(c))wsabye_that ??t f(llve %er cent of the available gas in the
mg utilized. -For factory purposes gas ma
of
2;: tslfgucrsddq:. two c?nt?1 per thousand cubic feet. Asg an eiam})el:
nditions which are found in this region ingle i
may be cited where a hill which occupi Mimber of square mile:
r i / upies a number of square mil
1s capped with a ledge of limestone, beneath which is qa bed 1 stf



86

shale and under the shale a vein of coal. DBoth the limestone and
the shale are suitable for the manufacture of Portland cement.
Plenty of water is convenient, gas is near at hand, and two com-
peting lines of railroad cross nearby. All that is necessary at this
place is to dig down the hill and grind it up.

The northeastern part of Oklahoma is occupied by a series of
rocks, largely limestone and shale, which includes the south-
western extension of the Ozark Mountains in Missouri. There are
in this region, two prominent ledges of limestone, known as the
Boone and Pitkin, interstratified with shale. Practically all the
limestone and shale might be used for the manufacture of Port-
land cement. All the fuel, cither coal, oil or gas, needed for manu-
facturing purposes in the region can be had from the oil and coal
fields 20 to 50 miles to the west. There is plenty.of water and
there are several competing lines of railway.

Tn southeastern Oklahoma is a ledge of limestone, 500 feet in
thickness, known as the Wapanucka, which stands on edge, and out-
crops for nearly 100 miles. Tt extends from the eastern end of
the Arbuckle Mountains near Wapanucka, past Atoka and along
tlie northern side of the Quachita Mountains near Hartshorne and
Wilburton. Deds of clay and shale lie both above and below the
limestone. Throughout nearly its entire outcrop the lithestone
ledge is parallcled by two ‘veins of coal each four feet thick.
Natural gas will probably he found in the region north and north-
west of the limestone. Several lines of railroad intersect the ledge
and the Rock Island parallels it from Reynolds to Hartshorne.

A number of ledges of limestone and shale apparently suitable
for the manufacture of Portland cement occur in southeastern Okla-
homa in the region lying between the south side of the Arbuckle and
Ouachita Mountains and Red River, The rock is practically the
same quality as that being uscd in Dallas, Texas. The limestone
ledges are from 10 1o 40 fcet thick, and are usually rather soft and
consequently easy to crush. So far, little fuel has been found in the

region, so that coal would have to be hauled from the Lehigh-Mc-

. Alester district or gas would have to be piped from a still greater
distance. It is possible, however, that natural gas will be found by
deep drilling. There are several lines of railroad and plenty of
water. ‘

The Arhuckle Mountain uplift, composed largely of limestone
and shale extends for 60 miles, in the southern part of the State,
with an average width of 20 mifes. There are four ledges of lime-
stone, namely: the Arbuckle limestone, 6,000 feet thick; the Viola
limestone, 800 feet thick; the Hunton limestone, 200 feet thick, and
the Sycamore limestone, 100 feet thick. Interstratified with the
limestone are several ledges of shale. Coal is found east of the
mountains at Nixon, Lehigh and Atoka, and south of the mountains
at Ardmore. Oil and gas have been found at Wheeler, and it is
possible that they may be found northeast of the mountains near
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enough to be available as fuel.
region.
Moumzrirt]l; oli the _n;;in range of granite peaks of the Wichita
o a ridge some 30 miles in length and five miles in
wid co&npos_ed of massive hard limestone. A few small k ll)
o forislsj n(girtliiesallil;]e r(t)ck outIcrop south of the Mountains Sr;l(;l:
ne estone. It is doubtful if fuel i sui
g:}lgnﬁltxgs for manufac_tlgrmg will ever be found in the r:gi;:lta(gl'T
Gr“gztls 1;; sm.all Quantities have been found at Gotebo Lawton ld
wi](I léve,, l;lt }here is little to warrant the hope that tl;ese prodl.?cnts
will ve;z; u?q]iﬁuildtlln lalige amounts. Owing to these condjtions
< 3 ely that th h ichi i
be devalopon ¥ e cement rock of the Wichitas will soor;
At the present time th :
At the S ere are two Portland cement i
ﬁgeelatsllgxz)tllrlle?zlia};cilnz}. thne is located at Dewey near thsl?{natr?s:;
» A da 1n the southeast central paljt of th
- at : e State.
. ]](]fa-;Diz“lfsbedplfantl hills a nominal capacity of 3,000 barjetleq per
ay. ; or both power and heat. Thirt ~fiv illi
zgll]);i feeﬁ Olf gas obtained frofn wells owned by the) clc;rzpz:rrlllmoin
(lou.b]:-];éth(];llgés ;l;l:rein]e)gwe{ l;i(.;ogl'enerated by six four—cylil};ders
acting gines, of ! horse power 1 ) in
tandem. There are fi\’ve ki n dia el 100 Ton S i
ta _ ilns 8 feet in diameter and 100 fee :
[ith? :O'Ck;lS brought from a 22 foot ledge of limestone a rrfielztall?gg"
a(pit‘ \1\(')18 ;)'Z?(Il‘qafstand?]rd gim;(e track. The clay is obtained fron:
i s from the plant. The limestone us i i
' ed d
argllkqlc]ealls and the clay is used principally for its silica ctl)s;lte?:l?ltL
baulod 1e_lmater1als used in the Ada Portland Cement plant ;;re
(;mrr.. lmx es over t]u)a Fr_lsco Railroad from the company’s
‘!cry ;)el:];reocact:g(llnii'lr ]t;ar]kh‘“. Both the limestone and shale .3re
' . al, the fu i i i
s e - fue used, is obtained usually at Lehigh 30
nearAHg]re;nlt is l)eing constructed at the side of a limestone ledge
rear Har S]g{:}?icwhltChIW;” use the upper part of the \Vapanuci:'l
: .S tent shale occurs in the lower part il tc
jw:{)c]l\]/ fthoe plt:imt.R ’lll(le finished product will he phancﬂic;heog;]rl tg
E rom the Rock Island railroad which i i
ot Conl i opock I which is about one mile dis-
_Coz | near at hand will be used for fu
tel.
e 'lrél;r dlemand for Portland cement in Oklahoma for the last
few )to sip;)}; l;eeln enormlclaus, and the two local mills have been
nly a small part of it. Th i i
decrease of building or dev in Ctate and it meemes of 2
: elopment in the Stat i
able that more cement wi i Shlahamn o e, Prob-
a vill be required in Oklal i
) hom
few gears tlhan In any equal length of time in the pasé1 i the next,
princi[e)‘zilefuifg&(gt:g:f a_ldl mf tehndfing to make Portland cement the
| d erial of the future. TI i i
prir | : Int he price of all kinds
pr0(111fgt;(sjl]ra(:£)fld1]y increasing. It is impossible to lower the Icl:)i: gg
e ion o cIay products or of building stone much below the
- In contrast to these conditions must be considered

Several lines of railroad cross the
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the cheapness of Portland cement, its adaptability for all sorts of
construction work and its durability. These considerations have
especial weight in a region such as the western half of Oklahoma
where there is no timber at hand, no fuel for burning clay products,
and very little stone suitable for building purposes.

A list of localities where gravel and crushed stone which is
suitable for use in connection with cement for concrete work can
be obtained is given on page 93 in connection with the article on

Road Materials.

GLASS SAND.
(By Frank Buttram)

Any sand that contains a large per cent of silica and a small
amount of iron and argillacecous material is glass sand. Iron and
argillaceous material—alumina, lime, soda, and potash—constitute
its principal impurities.

Iron is a very strong colorizing agent, and if found in excess of

one-half of one per cent in sand renders it of no value for the

manufacture of the best quality of glass. Such colors as red, brown,
black and yellow, and all intermediate shades and tints that are
found in rocks are usually due to iron. ‘

On the other hand the argillaceous materials in the sand give
the glass manufactured fromita cloudy appearance, and render the
glass more or less opaque according to the percentage of the im-
purities found in the sand. Pottle glass, and other cheap glasses,
may be made of sand containing as much as two per cent of iron
and six per cent of argillaceous materials,

So far as is known the available glass sand in Oklahoma occurs
in three regions, namely: near Tahlequah; in the Arbuckle Moun-
tains; and in southeastern Oklahoma.

In western Oklahoma the greater part of the sandstone is red,
due to the large per cent of iron oxide that it contains. In eastern
Oklahoma there are several places where ledges of almost white
sand occur. Ledges of this character are reported near Tulsa, Bar-
tlesville, Claremore, Ramona, Catoosa, Muskogee and Holdenville.

So far as has been determined, no sand in this region has been
found to be of sufficient purity to justify its use for anything but
the poorest grades of glass, as all analyses made of the saviples
taken from these different places show from one to ihree per cent
of iron.

The glass sand near Tahlequah occurs along the bend of the
Illinois River. Mr. Joseph A. Taff, of the United States Geological
Survey, in the Tahlequah folio, page 2, describes the formation
as follows: ;

“The Bergen sandstone is a massive, moderately fine-grained
light brown rock. The beds are thick and planes of stratification are
usually indistinct. The rock consists of nearly pure silicious
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sand of rounded grains, wi i ici
sand of ra tOgethegr. , with a matrix scarcely sufficient to ce-
In natural exposure the r i
: ock breaks readily under th
:}:ie.]}:smm?r, crumbling into loose sand. Theyformatio;;3 S';rr?gse ?15
fec; ﬁsisrg:;)oasetgl?n Sttlratl’lI‘mhtlo bé%s aggregating more than 100
. C e lahlequah quadrangle, in hut a si
area, 'on the Illinois River north S b, where it mitie
: : east of Tahlequal here it ri
in bluffs to a height of nearl the base s mot ee
] y 100 feet, and the 1 i
posed.  Toe ful ] et, . hase 1S not ex-
posed 1 thickness, therefore, is certainly nst less than 100
Unfortunatel i i
y the glass sand in tl inn | i
b this reginon is found ir
l.o.titom of the narrow valley of the Iltinois Ri\;er without 11‘ll e
. railroad connections. ' Available
Sinn ngﬁ ;?Iass sand in the Archkle Mountains is contained in the
;ha]Ie)é dolr_matlon which consists of a great mass of sandstones
shales and limestones 2,000 feet, or more, thick. The Sim son
usual isoutcrlops as a band surrounding the mountains kandpthz
e Ofiarudetstand on edge. ] There are, in this format,ion three
podge des{g:atseé)n:s, z}ny of w:‘uchscontains sand of sufficient’purity
1 s glass sand. Some of the localiti i
{())gmaltlon outcrops near lines of railroad are as folllf)Sw‘g'helBatvhi,S
e::g]erty, Crusher, Berwyn, Ravia, Mill Creek, Roff and Eromid:,
moar z:lrlllytﬁgeg(])afsthéskel t]owns enough glass sand may be secured tc;
s ahoma would use in a thousand
! ) y ears.
soutgeha(;tthlrd area in which glass sand occurs in quant}i’ty is in the
south er(r11 part of the state. The formation is known as the
Iiin gflsrz]m Stone, and outcrops as a broad band five to fifteen miles
mountainsg 1: S(()jt_ltherfn base of the Arbuckle and Ouachita
extending from Marietta to the A i
formation ,c0n<ists lar i o yellomion 228 Jine. The
f s gely of reddish and yellowish s
rgely of andst
ﬁaii:;;?lﬂoﬁi loc(?lxletsl it is almost pure white. Localit?:se’nle)::
, an ntlers are said to yield good glass
! : sand.
valu;l‘}gerfalc;ors onkyvluch a deposit of sand depen(lsgior its possible
character g(3§S ar?naot:ggtZ :i:.’il(ll){ Ch&f;lllcal i 2 physical
cter, uf able ocation with re t
supplies, (5) condition of quarryi ini 6y Tocation
b ren o yeondition quarrying or mining, and (6) location

Operator i X per cent. .

— éz:::;)n of Mine or Silica Iron Argiﬁ::es::t.Matcrial

White Lead Co. Millington, IlI. 99.42 .02 56

Pacific Glass |

Co. Pacific, Mo. 99.20 .76

Pittsburg Plate

Glass Co. Pittaburg, Pa, 99.21 .003 S5 .21 volatile
Crusher, Okla, 99.95 .08 very slight trace



90

From the above analyses.it is seen that our gla§s §';1nd %%rtrllgtz;:]s
i f the three leading states mn i1ts pr .
very favorably with thz.tt o ¢ : its
s in the United States.
In fact, our glass sand is as pure as any 1 : ceat
-ade of glass sand, and as g
We not only have as good a grade of gl d as great
i i ther state in the Unijon, but we have r
a quantity of it as any o ] 1 e N Tt up
tate with which to w
fuel and cheaper fuel .than any other stat Pbveibe Taduet
i lass, and sufficient railroad facilities anc :
:)l}tiot gfter it is manufactured. As soon as this mdustrysls developed
it will add another profitable source of income to the State.

ROAD MATERIALS.
(By L. C. Snider)

For the consideration of the roa_(l-}nn.ter_ial the State n:lay bt(-_:
divided into eight districts, (1) the I\/I\sSlssql)pl?t:Iar(ja\aﬂ?;l::;g 1:153;
i ' -central portion north ot the ,
ern portion, (2) the east-cen ot o e ) the
he eastern portion south of the rka sas rer, (4]
812a(t;]]1ita Mountgin region, (5) the Arbuckle Mountain r(=.g:3c;{lt11,‘e(r:]’)z3
ichi i i the Cretaceous area or :
the Wichita Mountain region, (7) ' i
s}cl)uthem portion, and (8)htl1e central and western portion or Red
area. L o
bedsThe northeastern portion, comprising alt of .Ot{\z/l[wa, 15{{}3“:.
Cherokee and Delaware counties, :1lnd1 Qgrts'tohf ]('fralft.onea;/s(si, cher%s
i i wi ime :
oner and Sequoyah counties, is underiai i ] cherts
ississippi ; tly macadamized roads are
of Mississippian age; consequently ads are the
i i in thi t. Almost any hillside in
al improved roads in this distric ]
laorillc will If)urnish a good site for a road m{lternal quarr){. VXhe;z
these rocks have been broken up under traffic the natural roads a
mong the best in the State. . . )
: OTﬁ-le region lying west of the area lp;‘e(\‘nously mer;;rgnsetda:: zlailrs‘(;
: i i i Several ledges cross
well supplied with limestone. g 8 te line
: i 1 to the Arkansas River, an
from Kansas, some of which extenc b : i
X nee, Altamont, L.ena
;ond. Among these are the Claremore, Pawnee, ena-
32{1 Hogshootgr, Dewey, Avant, Pawhuska and Wreford lime
Stoni?[.oqt of these limestones are stlital)]e for road material lz(mclt?o
part of the area is so far removed from limestone as _ to nlla eid I;Z
construction of macadamized roads funlposs!htle... l(,a:es.osnl‘gl.lof e
i i i the material as
exercised, however, in the selection of the
, i 1l he found more ecotomica
es are of rather soft stone and it wi _
%xe]dt%w long run to import a harder, more resistant stone than to use
t stone which is close at hand. ] ] )
: SOfgouth of the Arkansas River the limestones give place lt(f) sa!1nc11—
stones and shales, and this area is almos: V\‘ntl1outhmact§ir11:;de(:£d1 m
‘ i can he <
roved roads as neither sandstone nor shale !
lr)oad material. There are some deposits of gravel at Harjo a?hr{
Konawa. The Wapanucka limestone crosses the extreme sou
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eastern portion of the area from Reynolds to the Arkansas line.
Theredare also local beds of limestone and chert which may be
utilized.

The Ouachita Mountain region in Pittshurg, Pushmataha, Mc-
Curtain and LeFlore counties is very rough and hilly. -Owing to
the naturé of the country it is thinly settled and the demand for im-
proved roads is not so great as in the other portions of the State.
The only road material in this region is the chert exposed near
Talihina, and some deposits of pure asphalt near Tuskahoma and
Antdlers. The latter can scarcely be considered as avaijlable for
roads.

The Arbuckle Mountains in Murray, Johnston, Pontotoc and
Atoka counties and the Wichita Mountains in Comanche, Swanson
and Kiowa counties contain a wealth of macadam material.
Granite can be secured at Tishomingo, Ravia, Mill Creek and other
localities in the Arbuckles and at Granite, Cold Springs, Snyder and
Lawton and other places in the Wichitas. Inexhaustible deposits of
limestone occur along the Santa Fe and Frisco railroads which cross
the Arbuckles from north to south. This limestone is quarried and
crushed at Ada, Fitzhugh and Crusher. The same limestone out-

- crops along the north side of the Wichitas and is quarried at Rich-

ards Spur near Apache. The streams from hotli mountain systems
carry large quantities of sand and gravel which make an excellent
top dressing for clay roads. Immense deposits of asphalt occur in
these mountains, but this is not at present an available material for
country roads. .

The Cretaceous area or the extreme southern portion has sev-
eral ledges of limestone which run almost parallel to Red River
from Marietta eastward. The principal one of these is the Goodland
limestone which is well exposed at Madill. Goodland and near
Idabel. It always outcrops as a steep bluff and can be easily
guarried. The asphalts of this region are very soft sand asphalts
and it is believed that they can be utilized as a top dressing for
clay roads. This, however, has not yet been demonstrated.

The western half of the State is underlaid with the sandstones
and shales which are known as the Redbeds. Except for a few local
limestones as at Cement and for a few thin ledges of dolomite ex-
posed near Geary, Watonga, Mangum and Altus the whole region
is without material for macadamized roads, and the sand-clay road
is the logical road of this section. '

As is well known a sand road is good when wet while a clay
road is better when dry. By mixing sand and clay in the proper
proportions a road can be built which in this region will give prob-
ably better satisfaction than a macadamized road, and for about
one-tenth the cost. In many localities the shales are sandy and the
natural roadway contains about the proper proportion of sand and
clay to form a good sand-clay road.” All that is necessary in this
case is to keep the road well graded and drained. Where the roads



92

are so clayey as to become very muddy in wet weather, sand should
be spread over them and mixed with the clay by traffic or by “pud-
dling” with plows and harrows after a rain. If the road is still
muddy after one application of sand, more sand should be added
until the proper mixture results. Clay should be spread over sandy
roads in a similar manner to render them solid in dry weather.

Value of Good Roads: The advantage of good roads may be
classified under the following heads: '

(1) They save time and labor in transportation.

(2) They make it possible to market the crop at any time
during the year. :

(3) They save wear and tear on horses, harness and vehicles.

(4) They make the marketing of perishable products, such
as fruit and vegetables possible.

(5) They bring great improvement in the social condition of
the country. ’

(6) They increase the value of the land along them.

The last item is the result of the other five and may be taken
as a measure of the benefits derived from road improvement.

Road Conditions in Oklahoma: At present there are very few
permanently improved roads in the State. This condition is due to
several reasons, among which may be mentioned the recent open-
ing of most of the land to purchase; the large amount of land which
is not taxed; the expenses incident to formation of counties; the
re-establishment of roads on section lines; and the low price of land
in some sections of the State which makes the taxes insufficient for
road improvement. All of these conditions, however, are improving
and in a short time the matter of road improvement will receive
the attention it deserves.

Road Construction: Since the construction of any form of im-
proved road implies the construction of a good earth road as a
foundation and since an earth road properly graded and drained
will give a smooth hard surface for the greater part of the year in
this climate, the construction of an earth road is a matter of great
importance. ' :

The most important feature of a good earth road is the drain-

age. The under ground water must be removed by tile or board -

drains and the surface water carried away by side ditches. The
road must be kept free from ruts and holes as water standing on
the road rapidly softens and destroys it. No attempt should be

made to grade the whole 60 feet of roadway, but attention should-

be concentrated on a good grade about 16 feet wide. Bridges and
culverts must, of course, be provided where needed. An earth
road well constructed and drained and well maintained is a fairly
good road especially in a climate like that of Oklahoma where the
rainfall is not excessive and where there is little freezing. A com-
munity which will not keep up good earth roads is not ready for
permanently improved roads.
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Sand roads may be im i

! proved by any method which wil

lt?:gl] 0mrosllsit.l t’II‘hey should not be drained and the surface swhl)zlll((iegg
ghtly concave instead of crowned. Th

and bushes along the roadwa . S

s y should be encouraged 1
growth of grass over the road. Straw B pread over the

: I . or weeds spread

Zurfacg 5<i,r|ve temporary improvement. The addition %f glayor(fl;o‘;'}:r?
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! e
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the v’\lz‘lllee]]i_and the blows from the horses’ hoofs g B action of
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yea(rls under such names as “bitulithic” and “petrolithic.” '191(1::2;
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perimental stage. aving brick is used for heav i
roads in the eastern states and, alth e nitial cost o heamic
) s ough the initial cost is h ¢
are proving to be the most economical of i terial
A elroviny 1 any surfacu}g material
v ife of the road and small cost of maintenance is consider-
The following is a list of the

1 principal localities wh -
dam road material and concrete ro present.

ck can be obtained at present.

Localities in Oklahoma Where' Crushed Stone or Concrete Rock
May be Obtained
VVynpewood—Garvin County, Stream gravel
Gralllte——'Greer County, Crushed granite. '
Cold Springs—Swanson County, Crushed granite
Muskogee—Muskogee County, Stream gravel '
Rea—Johnston County, Stream gravel,
C:}che——.Comanche County, Stream gravel,
T}shommgo——Johnston County, Stream gravel,
Limestone Gap—Atoka County, Crushed limestone
Uncas—Kay County, Crushed limestone. .
Avant—Osage County, Crushed limestorne.
Hartshorne—thtsburg County, Crushed limestone
Crusher—Murray County, Crushed limestone .
Apache—Comanche Count , Crushed limestc;ne
Lenapah—Nowata County, Crushed limestone.
C;ment——Caddo County, Crushed limestone.,
Rxpley.—Payne County, Crushed limestone.
II_éost City—Tulsa County, Crushed limestone.
Geough—Muskogee County, Crushed limestone,
arnett—Rogers County, Crushed limestone.
Fitzhugh—Pontotoc County, Crushed limestone.
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TRIPOLI
(By Chas. N. Gould)

Tripoli is a soft, porous, silicious rock, usually white or cream
colored, used chiefly for water filters and for polishing powder. It
occurs in considerable abundance in Oklahoma but is comparatively
rare elsewhere. The present seat of the tripoli industry is located
at Seneca, Missouri, just east of the Oklahoma line, but a large
share of the raw material comes from Oklahoma, so that tripoli
should be considered among the mineral resources of the State.

The only rock exposed in this part of the State is the Boone
formation or Mississippi limestone. This formation is made up of
alternating strata of pure limestone, limestone interhedded with
chert, a fine-grained. hard, silicious rock, and pure :chert or flint.
Where these chert beds lie in favorable position for surface water
to exert its solvent action, the limestone is dissolved out and the
residue remains a white porous, and comparatively soft rock. To
this disintegrated chert or flint the name of tripoli is applied. Owing
to the method of its formation commercial tripoli is found only on
the summits of hills and the tops of ridges, for it is impossible to
free the pores of the rock of the impurities which the surface waters
continually wash into it at the Jower levels.

The deposit in Oklahoma now being worked is located on
the west half of section 33, T. 18 N, R. 15 E. The State line passes
through the middle of that section. There is one pit on the Missouri
side of the line just cast of the works in Oklahoma. The tripoli ob+
tained from these localities is largely ground up into tripoli flour.
Oklahoma tripoli is not suitable for the manufacture of filters be-:
cause it is full of cracks and contains frequent bedding planes, thus
making it difficult to obtain large pieces.

There are two mills at Seneca owned by the same company.
One is for the grinding of tripoli flour and the other is for the man-
facturing of filter stones. At the present time this company is the
only one operating in the field.

The machinery of the flour mill is essentially the same as that
of the ordinary wheat flour mill. The rock first passes through
light crushers in the basement, is then elevated.to bins from which
it passes through reels to ordinary upright stone mills, is sieved
through silk wire bolting and is packed in barrels and sacks ready
for the market. Secveral grades of flonr are made depending on the
amount of iron present and on the fineness of the grinding. The
iron oxide imparts a red color to the stone. so the flour is graded
into the “Rose” and “Cream” according to the amount of iron
present.

The flour is used for a variety of purposes but the larger part
of it as an abrasive or polisher in the metal working trades. The
very finest grades are used as a jewelry polish, and the coarser ones
as brass and steel polishes. A large part of the output of this par-
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;Eﬁif;(ﬁlilltleirsaslﬁppg:l'abroacll. No doubt some of the flour is used
! as it is ne i i i i
b heav’y. arly pure white, without appreciable grit,
There seems to be n i
| : o reason why tripoli deposits

(t-:lc::tf”ilse(fi to 3]1!s one SH.IZ!“‘ spot in Oklahoma. Thepsame Sf};?;lafltigs
tha re‘ found in the vicinity of Seneca also covers a large part of
the Rg}lgrn e:ﬁt of Spring and Grand rivers and north of the Arkan-
sas River. ftis' probable that if a careful and systematic search
e ]Q | tlls'%rea other workable deposits of tripoli would be
tripo‘li deposlﬁ‘sl . tl?;rg'reat essential for successful working of the
Osits proximity to transportati ‘ i

mens of tripoli have heen f el and et Seck-
! i ound near Tahlequah and i ici
g;;)tri((:){p;?g:;;z?’\;v Cre.?lk, 1Imﬁ no larger depositls were no;‘e]dthes;sltcflt-
S ing will doubtles ripoli in
comljllﬁrcial e btless reveal the presence of tripoli in
$50.000ep;/?lt}§1?f t’lll‘le output of the two mills at Seneca is about
e State}s :a”.d 11ese are the largest works of the kind in the
Homed Dtates a a large part of their material comes from Okla-
U, Okdah ‘:;a is, tt_herefore, the largest producer of tripoli in the
oo, and o et\gre;)e ;l;)}e fact tthz;t she has unparalleled resources
1n tha , ppears to be no reasor g ) ‘
linquish her supremacy in the tripoli in(lustrv.l why she should re-

VOLCANIC ASH
(By Chas. N. Gould)

Volcani i i
from v01can$):sSh lsDct?;inposedfof fine dust and powdered lava blown
. ng a former geological
o Vol ng I g gical age there w
gnd Soua;lgzls\t/olcaléoes in what is now northeastgrn New h}:‘r{?coa
and southea lerfl olorado. When these volcanoes were in éru .
o e drif(tlelflt’ anq powdered pumice or lava carried by weqteltj‘—
£ oin i)e(]g ted ea]stf and sFttled in such quantities that it c;ften
e dcpo%its .?rz: , eet thick, which covered a number of acres
aese d pl;;ins o ];Odca}lluc ash, so called, occur at various locatioﬁ\:
e e Pl ea't eé ave been reported from western Nebraqlez{
and Ka de’ e _stern olorado and the Panhandle of Texas. In ~ka-,
VVoodvx;ardl;nSc; %Vzgiisknowil. to ogcur in Beaver, Harber Ellis
: counties an i , in
Texa@ a]nd e poods counti will probably also be found in
olcanic ash is usually i i
i C a soft . i
material ek s tsual ¥ Oit, gritty, gravish or light colored
the ey oyhich V.Vl) ccurs in regular beds outcropping along
e o actiox; o vie? th'(::1 soil or rock which covers it is removj>
) ater the i i i , 1
Carrind e volcanic ash is rapidly eroded and
Volcani i i
L a(ndca;;s::nls (tljsled as an abrasive, for polishing purposes, as
a e a{rticles 2 adulterant for soap, and certain other manu%acl
e artic! a.nu oll)ne of the beds in western Nebraska have been
mber of years, but so far as is known none of the
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Oklahoma material has ever been put on the market. As soen as
the beds in western Oklahoma are opened, there is no doubt that
this industry will become profitable to the operators. '

NOVACULITE
(By Chas. N. Gould)

Novaculite is a very fine-grained sandstone, so fine indeed
that it looks like chert or flint. 1t is used for razor hones, jeweler’s
stones and other fine abrasives.

Some of the finest deposits of novaculite in the United States
occur near Hot Springs, Arkansas, in the eastern end of the
Ouachita Mountains. The same formation which contains the
novaculite at Hot Springs passes westward into Oklahoma and is
exposed in a number of places, for instance, near Talihina and
Atoka.

At the present time no localities have been reported in Okla-
homa where novaculite is exposed under conditions which would
render it profitable to quarry, but there is little doubt that syste-
matic search would reveal profitable localities. The best place to
look for it is along the range of hills just east of the M. K. &T.
railroad between Stringtown and Atoka, and in a range of hills
known as Potato Hills, lying east of Talihina and north of Tuska-
homa.
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