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which will be brought about by statehood and the opening up of a
vast amount of vacant land in Oklahoma will ereate a demand for
building material sufficient to justify the erection of several addi-
tional cement plants in the new state. The abundance of limestone
and shale, the cheapness of fuel and the constantly-increasing de-
mand for Portland cement lead to the conclusion that no more profit-
able investment can be made than the establishment of such plants.

"ROAD MATERIAL,
(By Chas. N. Gould)

A good road should be smooth and hard, as nearly level as

possible, properly constructed, well drained, the road bed graded'

and shaped, and it should always be kept in good repair. The
four chief things to be considered in building a road then, are loca-
tion, materials, drainage and construction. .

Good roads have a money value to farmers.v Bad roads are
the greatest drawback to rural life. Farmers suffer more from the

lack of good roads than any other class of citizens. The difference.
between good and bad roads is often equivalent to the difference -
between profit and loss. Localities that have good roads become

rich, while in regions that have bad roads, fertile farms are aban-
doned and rich lands go to waste. ' '
In a new country the first roads built are usually of earth. As

the country is developed the roads are gradually improved. In

many of the older states stone roads have been built. These are ex-
pensive but experience has shown that permanent stone roads are
the best investment that can be made. :

Most roads in Oklahoma are located on section lines. ‘This is
in most cases a good thing, particularly in a level country. Straight
roads are always best. In a llilly country, or one cut by streams,
however, it is often difficult to built roads on section lines because
of the steepness of the grade. When grades are 1 foot in 50 a horse
can draw about three-fourths as much as on a level. ~'Where the
grade is 1 foot in 25 he can draw one-half as much, and on & grade
of 1 foot in 10 he can draw only one-fourth as much. Grades should
never exceed one foot in twenty-five. A road should always go
around a hill rather than over it, and no hesitation should be made
in leaving a section line to avoid a'steep grade.

At the present time practically all the roads in Oklahoma are

earth roads, and those in the eastern part of the state are poor.
There are two reasons to account for this, namely, kind of materia}
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which go to make the roads, and the length .of time the roads have
been worked. ' ‘ ' _

" In western Uklahoma most of the roads are made of sandy clay
whielr packs well and forms a good road bed. In many cases these
roads have been built for several years and now are in fairly good
condition. In eastern Oklahoma, on the other hand, the roads are
made largely of a sticky clay.which becomes muddy in wet weather
and .dusty in dry weather and works badly. In this part of the
state very few roads have been worked for more than a few years.
_ Broken stone is the best road material, but is usually expensive ;
not only because it has to be hauled for long distances, but because

it réquires much handling and rolling. Most country roads are -

made of material nearest at hand, generally earth. In some cases
elay, shale, and gravel ecan be secured at little cost, and if so these

" materials should. always be used, if erushed stone is impracticable..

The best material that can be secured in most places is a mixture of
sand and clay. 1If the road bed is sandy, clay should be hauled
from some nearby locality. If clay is the material in the road, sand
should be brought in to mix with it LExperience will show the
proper proportion of the materials to be used. ‘ ‘

Water will destroy a road quicker than anything else. Drainage
alone will ofter change a bad road into a good one. The best roads
will quickly go to ruin if undrained.

“The great secret, therefore, of good roads is drainage. Most
country roads are too flat to shed water. The middle of the road
should be well rounded, in order to permit the water which fallg
dhring a rain to flow off quickly. If allowed to stand it soaks in
and ruins the road bed. Side ditches should be broad rather than
deep  arid large enough to carry the water from the heaviest rains.
Water should never be permitted to flow for long distances in side

" ditehes because it will wash deep gullies. Neither should it be al-

lowed to collect in puddles by the roadside for it sinks into the soil

" and softens the foundation of the road, forming mud holes. Cul-

verts of concrete, metal, or stone should cross the road at frequent
intervals, and carry off the water from the side ditches. o
The middle of the road should always be the highest part. It

‘should always be made as hard and imprevious to water as pos-

sible, so that the rainfall will flow freely and quickly into the side
ditehes. The best shape for the cross section of the earth road is-
that of an arc of a' circle with a gradual fall of about 1 in 20. The
proper width of the roadway varies with conditions. ' Usually a
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graded road 15 to 30 feet wide will be sufficient. The right of way"

should be much wider. Sixty feet is the legal width of Oklahoma
roads. _

On flat prairies or bottom lands where the natural drainage is
poor, it is often necessary to elevate the road bed two or three feet
above the general level. This is most easily done by a road machine
or grader.  The material for building the elevated roadway is
usually obtained from the side ditches along the road.

After the road bed has been made it should be rolled thorough-
ly. Unless this is done the first rain will wash away the loose dirt
and spoil the road. If the surface is packed solid with a roller 1t
will last much longer and give much better service. -

Sand roads are never good except when wet, therefore, the more
a, sand road is drained the worse it becomes. Nothing
will ruin a sand road quicker than to dig a ditch on either side and
drain the water away. The best way to make such a road firm is to
keep it damp This can be done by planting shade trees along the
road or by growing a thick turf of Bermuda grass.

Sand roads may be improved by the use of any tough fibrous
material, such as the refuse of sorgum mills, or even straw or prai-
rie hay. A road covered with some such substance will remain
fairly hard and firm for several months. A better, but moré ex-
pensive method is to cover the surface of the sand with tough clay,
or mix the sand and clay together. In many parts of Oklahoma
stiff red clay may be found not far from the sand roads.

One horse car pull more on a hard smooth stone road than four
horses can on a guod earth road. In building a stone road a foun-
dation is prepared, rolled smooth and hard, and thoroughly
drained. Upon this bed is spread a layer five or six inches thick
of stone broken the size of a walnut. This layer is rolled until it is
compact and firm. A layer an inch thick or more of fine screenings
to serve as a binding material is placed on the broken stone, and the
whole is then rolled until perfectly firm and smooth. The cost of
such a road, under ordinary conditions, will be from $2, 000 to $4,000
per mile.

The essential qualities of good road material are first, that when
thoroughly packed the surface of the road shall be hard and firm,

but’'not brittle; second, that it shall neither wear down into dust in.’

the summer nor become muddy in the winter, and, third, that it will
be durable and lasting. Experience in other countries has shown
that the best material for surfacing roads is asphalt, which has been

[

‘described in another chapter under Asphalt, then come hmestone,

granite, flint, and gravel, in the order named. Sandstone and shale
are almost worthless under ordinary conditions. Sandstore breaks
up into sand ahd shale when ground fine becomes dust and i in wet
w eathel 'orms mud. A number of the rocks named above are found
in - - yarts of the state. Trap rock is not very widely dis-
tr . although considerable ledges of this rock are found both
in the Tlshommgo region and the Wichita Mountains, The deposits

" are large enough that when crushers are established near them the

material will supply a good part of southern and - Westem Okla—

'homa

" Flint is found in the southern part of the Flint Hllls reglon in

‘Osage and Kay counties and in the Ozark uplift in Ottawa, Dela-

ware, Adair, Cherokee, and Mayes counties. ' This material, broken
fine, makes an excellent surfacmg for roads. At the present time.
no crushers are in operation in the flint-producing localities ‘but

‘when they are estabhshed there will be an abundant supply of the

material.

Limestone is the most w1dely distributed of all good road ma-
terials in Oklahoma. There are six widely scattered regions in Ok-
lahoma where limestone of good quality is found. It oceurs in the
following counties: Kay, Osage, Pawnee, Washingtop, Tulsa, No-
wata, Craig, Mayes, Ottawa, Adair, Delaware, Cherokee, Muskogee,
Pittsburg, Coal, McCurtain, Choctaw, Bryan, Marshall, Johnston,
Pontotoc, Murray, Carter and Comanche. Crushers are now in
operation at Lenepah, Tulsa, Avant, Limestone Gap, Crusher, Rich-
ards and Uncas. Crushed stone may be obtained at any of these
places. There are hundreds of other localities in the state where
large crushers might be installed. .

In the future every county in the region Where limestone is
abundant will own crushers and the stone will be used , for the
building of roads.

Granite is a fairly good road material. The objections to its
are, first; it is very hard and therefore very difficult to crush;
second, it contains little binding material and for that reason does
not make a firm road bed. Granite is found in Comanche, Kiowa,
Greer, Jackson, Johnston, Murray and Mayes counties, and will in the
future contribute its part of the road material i in these parts of the
state. .
In central and western Oklahoma wheré but little hard rock
of any kind is exposed on the surface the cost of roads will be



‘68

greater. Fortunately the dirt roads of western Oklahomo will
always be fairly good. Stone for road building is feund abundantly
in these parts of the state where the earth roads are poorest.

The great need of common roads is daily or weekly care. A

road receiving daily attention will not need expensive repairs, and
the total cost of maintainance will be less, and instead of becomlng
worse the road will cohstantly improve. Ruts and holes form

easily in earth roads and if not repaired at once they become filled "

with water and will be made deeper and wider by each passing
wagon. A hole which might have.been filled with a shovel full of
material will soon need a cart load. Ruts and holes should never
be filled with stone or other material harder than the road bed. If
this is done the road wears unevenly and there will soon be two mud
holes for every one repaired. .
The road to meet the needs of the farmer must be hard and firm

in all kinds of weather. Farmers should be able to do their hedvyr

hauling when the fields are too wet to work, as their teams would
otherwise be idle. On the other hand, the road must not be too cost-
ly. Stone roads are always best, but in most parts of Oklahoma the
farmer must be satisfied for some years to come with well made, well
drainer, earth, kept in good repair by careful attention.

SAND AND GRAVEL.
(By Chas. N. Gould).

Building sand is widely distributed in Oklahoma. There is
not a county in whieh it does not- occur, usually in unlimited quan-
tities. Gravel is very abundant in certain localities, but is not so
widely distributed as sand.

The sand in Oklahoma may be roughly divided into two kinds ;v‘
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 whlle much of the sand in the sand hills is wind
blown.

The streams in western Oklahoma are choked with sand which
is usually 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.
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A chain of sand hills averaging from 2 to 20 miles 3v1de, 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 Blg Salt Plains near the Kansas llne along the North
Canadmn they extend from El Reno, to the head of the river, and

. they flank the valley of the South Canadian from Bridgeport to the

Panhandle of Texas with some minor occurrences, as far east as Pur- -
cell; while the sand hills of the Red River region. are confined to
Beckham Greer and Tlllman counties.

© All this sand may be called transported sand. Much of it is
wind blown from the stream channels, but some was doubtless car-
ried from the Rocky Mountains by the ereeks 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 resxdual
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 alternatlng ledges of clay and sandstones. The sandstones-
break down by the action, of ‘wind, water, heat, cold, ete., and the
sand grains collect, either on the old site of the ledges, or along the
small stream channels. In places the sandstone is so soft, and friable
that it may be dug directly from the ledge. In the former case, the
sand is residual, in the latter, transported. '

‘Owing to the fact that the greater part of the sand in eastern

‘Oklahoma has never been carried for great distances, it is usnally

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,

- Gravel consists of fragments of broken rocks. . Usunally the
pebhles which make up the gravel have worn smooth by having been

‘earried by water. These pebbles are in most cases, composed of

relatively hard rock, such as some formn of -granite, limestone or
flint.

Sometlmes the pabbles have been cemented together thuq

-formmrr a solid stone, and the ro¢k is known a8 conglomerate or

pudding stone. If the pebbles are not rounded but are angular,
that is, having sharp corners, the roek is called a breccia.. If the
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cemeuling material which holds the conglomerate or breceia together
is dissolved, the pebbles fall apart, forming gravel. v

. The largest deposits of gravel in Oklahoma are found in those
regions which contain hard rocks, particularly, in the section where
granite and limestone abound. The majority of streams Which
flow from the Ozark uplift, the Wichita and Arbuckle moun-
tains, and the Flint Hills, carry gravel.

In the Ozark region, the gravel is made up largely of routiled
fragments of flint, cheri, and hard limestone. It is found alony Lhe
beds of the Illinois, Grand, Neosho, and Spring rivers, and ulli-
saw, Vian, Greenleaf, Maynard, Clear, Spring, Saline, and Spavinaw
creeks.

- The Franks conglomerate is a geologlcal formation which
nearly surrounds the Arbuckle Mountains. It is largely »~ - <nd
of rounded limestone, boulders, and pebbles, varying in size from
sand grains, to fragments as large as a gallon measure, cemented
together. When this conglomerate is disintegrated, the pebbles and
boulders are washed down the streams, as for example, Rock,
Sulphur, Oil, Blue, Mill, Cool, Caddo, Wild Horse, and Boggy
creeks, which flow from the mountains. In the region between
Tishomingo and Wapanucka, many of the streams contain pebbles
composed of fragments of gramte weathered from the Tishomingo
gramte

" The gravel about the Wichita Montains is composed largely
of granite pebbles. The principal granite gravel deposits of that

region are found in the channels of Medicine Bluff, Cache, Blue

Beaver, Oak, Otter, Elk and Rainy Mountain creeks. - In those
streams flowing from the limestone hills north of the range of the
Wichitas limestone pebbles are found. .

Creeks in northern Oklahoma which rise among the Flint Hills
.of Osage, Kay', and Pawnee counties, often carry pebbles composed
of hard limestone and flint. Somie of these streams are Bird, Hom-
iny, Beaver, Walnut, Salt, Wolf, Turkey, Grayhorse, and Bueck
creeks. '

Comparatively little gravel is being utilized in Oklahoma at
the present time, Few states have more abundant supply or better
quahty of gravel but practically none of it has been developed. In

most cases, the gravel is so loeated that it could be loaded with a.

steam shovel. Nothing is needed but the development of the in-
dustry.

71
TRIPOLI.
(By Gaylord Nelson)

Tripoli is one of the minerals that 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 mater-
ial comes from Oklahoma so that tripoli should be counsidered
among the mineral resources of the State.

The treology of the region around Sencca, in wlnch the tr1p011
is found, is simple. The only rock exposed in the district is the
Boone formation of Lower Carboniferous age. This formation is
made up of alternating strata of pure limestone, limestone inter-

“bedded 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 and
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 lower levels.

The region is exceedingly rough and hilly. Most of the drain-
age of the region is to the southwest through Lost Creek into
Grand River. The general dip of the rocks is to the west or north-
west but it is so gentle that its effect on the structure is unim-
portant.

The deposits that are being worked at the present time, occur
in two, localities, about eight miles distant from each other. One
of these localities is in Oklahoma, the west half of section 33, T. 18 N,
R 15 E. The state line passes through the middle of that se¢tion.
There is one pit on the Missouri side of the line just east of the
works in Oklahoma. The tripoli obtained from these localities
is largely ground up into tripoli flour.

" The other locality -from which tupoh is now benm obtained is
elght miles east of Seneca. The product of these quarries is used
in the manufacture of filters, and is called ‘‘filter stone.”” The

.tripoli is encountered at a depth of from three to six feet and the

beds are usually from ten to twelve feet thick. None' of the de-
posits are large so” that they are worked out in a short time, an

. it is necessary to be constantly opening new pits. The tripoli -
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found under practically the same conditions at all the quarries.
Above the commercial deposits is a mixture of tripoli with many

interbedded nodules of chert, and over all there is a red shale from’

one to two feet thick. The shale and impure h'i'polli have to be
stripped off in order to expose the workable tripoli. In the pits
from which the tripoli for grinding is obtained the rock is blasted
off with black powder, but in the ‘‘filter stone’’ quarries, it is

broken out with wedges. On being removed from the.quarry, the”

material for grinding is stored in large open sheds until it is thor-
oughly dry, when it is hauled to the mill and ground, while the ma-
terial from the ‘“filter stone” quarries is hauled, by teams, _direct
to the mill and manufactured into filters without drying. The
Oklahoma tripoli is not suitable for manufacturer of filters be-
cause it is full of craclks and countains frequent bedding planes,

thus making it difficult to ohtain large pieces. The stone from:

. cast of Seneca, however, does not contain these cracks and bedding
planes so that it is possible to get the stone out in any desired size. -
There are two wills at Seneca owned by the.same company.

One is for the grinding of tripoli flour and the c¢iher is for the man-
ufacture of filter stones. At the present time this company is-

the only oune 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 erushers in the basement, is then elevated to bins from which

it passes through reels to ordinary upright stone mills, is sieved

throngh silk wire bolting and is packed in barrels and sacks ready
for the market. Several grades of flour are made depending on
the amount of iron oxide present and on the fineness of the grind-

ing. The iron oxide imparts a red color to the stone, s0 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 is used as an abrasive or polisher in the metal working trades.

~_ The very finest grades are used. as a jewelry polish, while the
\ﬂ.ogrser oncs are used as brass and steel polishes. A large part of,

~~aqu‘t\put of this particular mill is shipped abroad. No doubt

'\“he\ flour s used as an adulterant, as it is nearly pure

. ““appreciable grit and is very heavy.

vany, The American Tripoli Co., ‘operates

il at Seneca. This mill makes filter stoues
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- of all sizes and descriptions. The machinery used for cutting stones -

is simple. The rocks are sawed into blocks by a circular saw re- -
sembling the saws in use in saw mills, but having .small steel

strips set at right angles to the plane of the saw, for teeth,

After sawing to the required size, the pieces are .rounded"by

“holding them against a rapidly rotating emery wheel from three

to five feet in diameter. The inside of these cylinders is then
drilled out and the stone is ready to be used’ in filters. The fin-
ishing work on certain kinds of filters is also done at this mill* by

- casing the stones with nickel plated eylinder tubes.

- There seems to be. no reason why tripoli deposits should be
confined to this ome small spot in Oklahoma. The same forma-
tion that is found in the vicinity of Seneca also covers a large

part of the region east of Spring and Grand rivers and north of the

Arkansas River. It is thought by the writer that if a careful and
systematic search were made of this area other workable deposits of
tripoli would be brought to light. The great essential for success-
ful working of the tripoli deposits is their proximity to trans-
‘portation. Small specimens of tripoli have been found near Tah- -
lequah and in the vieinity of Spavinaw Creek, but no larger depos-

_its were noted. Systematic prospecting will° doubtless reveal the’
-presence -of tripoli in commercial quantities.

The value of the output of the two mills at Seneca is about
$50,000 per year. These are the largest works of the kind in the
‘United States and a large per cent. of their material comes from Ok
lahoma. Oklahcma, is, therefore, the largest producer of tripoli
in the Union, and in view of the fact that she has unparalleled re-
gources in that material, there appears to be no reason why she

. should relinquish her supremacy in the tripoli industry.

IRON,
(By Chas. N. Gould)

Iron is very widely distributed. There are few rocks anywhere
in the world that do not contain it in at least small quantities. It is
the great coloring matter of the rocks, and gives rise to the greater

‘part of the reds, yellows, browns, blacks, and intermediate tints seen

in stone. . '
In certain localities in-Oklahoma the rocks contain relatively

.large quantities of iron. The shales of the Redbeds of the central
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and western parts of the state, for instance, sometimes contain as.

much as fifteen or twenty per cent. of iron. In certain places among
the Redbeds rusty black roeks may be found seattered on the surface
.which look as if they had been burned. Many people imagine that
théy have been thrown out by voleanos, but 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 be found in large quantities near cheap fuel, it might pay to
smelt it. As long, however, as deposits of iron bre are found in
such immense quantities in other parts of the country, this w1ll
probably never be worth smelting.

Deposits of iron ore have been reported from several parts of
eastern Oklahoma. Some of these deposits have been examined and
found to be of little or no commereial value.

There are three localities i in the state from which lar ge deposxts
of iron ore are reported, and which may repay investigation, namely,
near McAlester, in the Wichita Mountains, and in the Arbuckle
Mountains.

IPor several years there have been persistent rumors to the effect
that large deposits of iron ore are found in the mountains south of
MeAlester. It is stated on good authority that mining experts have
examined these deposits in the interests of wealthy corporations dnd
have made extremely favorable reports. The localities where this

ore is reported to be found have not been visited by members of the:

Survey. Specimens reported to have been obtained in these local-
ities which have been examined, appear to be low grade iron ore.
At the present time, the Survey does not desire to express an opinion
as to the value of the iron ore in this region.

Considerable deposits of high grade iron ore, chiefly magnatite,
occur in the Wichita Mountains. Large boulders of iron 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
systematic surveys of the deposits have been made, and until this
is done there is no way of estimating their value.

In the Arbuckle region there are extensive iron ore deposits,
but so far as known all are in the form of poekets among the lime-
stone. In some cases the ore is still embedded 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 boulders

scattered over the surface. There are dozens of localities in the
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‘mountains where large quantities of the massive black bouldel

sometimes as large as a tent, cover areas of several acres. Cases :

" this kind oceur near Davis, Roff, Mill Creek, ITunton, and Frank

The ore.is usually of high grade, some of it being manganese irc
ore, which commands a fanc¢y pricc on the market. Shipments .
the ore has been made from near ITunton and Mill Creek.

No estimates have been made of the amount of ore.in tl
mountains nor is it posslble to do more than ' approximate tl

~amount.

It is quite probable that the ore in sight, scattered over ti
hills in widely separated areas, will amount to a number of millio:

- of tons. The greater part of it is in localities difficult of acce:

Whether or not it will ever be found to .be commercially .valuab

remains to.be seen.

Fuel is abundant near McA]ester and the Arbuckle Mountair
If iron ore is ever found in quantities sufficient to justify develo
ment there will be no lack of fuel with which to smelt it.

GOLD AND SILVER.
(By Chas. N. Gould.)

Gold is one of the most widely distributed of substances but
is usually in such minute quantities as to be of no commercial val;
Not only is gold present in most solid rocks, but there is probab
not a .cubic foot of soil that does not contain very small traces
gold. The statement is made that every cubic mile of sea wal
_contains $200.00 worth of gold, and strange as it may seem co
panies have been formed and money mvested -in vain efforts
extract gold from sea water.

There is a widespread notion that gold and silver oceur in pe
ing quantities in Oklahoma. DMueh time, money and effort ha
been spent in the hope of finding these metals. Many individu:
have spent years in a vain effort to discover something of val
but so far as known neither gold nor s11vel from Oklahoma has be
placed on the market.

-There is perhaps not a county in the staté in which the plem(
metals Lhave not Leen sought. The greater part of the effort, ho

. ever, has been put forth in the Wichita and Arbuckle mountai:

Sinee the time of the Marey expedition in 1852 prospectors a
miners have been at work in the Wichitas, It is even claimed tl
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the Spaniards sor_ 1t gold there and the cites of old Spanish
mines are still poiuted out. There is, however, no record that the
Spaniards, or any one else, ever found anything of value.

At the time of the opening of the Kiowa and Comanche country
to settleemnt in 1901, and for several years thereafter, there was
much activitly in the Wichita Mountains. 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 honey-
combed with mining shafts. Scores of camps were scattered
throughout the mountains. According to various estimates all the
way from half a million to a million and a quarter of dollars have
been spent in sinking shafts in the Wichita Mountains. Some of the
shafts reached a depth of 200 or 250 feet, although most of them
were less than 25 feet deep. Several small smelters were erected,
and a numbe of carloads of ore were shipped to large smelters at
PPueblo and Denver. Hundreds of assays have been published, many
of them claiming values running sometimes as high as several hun-
dreds, or even thoﬂsaﬁds, of dollars per ton.

A number of reports have been published on the occurence of
gold and silver in the Wichitas, the three most important of which
will be cited.

In 1904 Prof. E. G. Woodruff, then professor of Mineralogy at
tlie State University of Oklahoma, spent several weeks in the Wich-
ita Mountains, visited praetically 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 prospect-
ing stage. A conservative estimate places the number of claims located at
above two thousand five hundred. -On many of these claims no work what.
ever has been done. It is probable that five hundred openings are from ten
to fifteen feet deep. The number of shafts ranging from twenty to twenty-

five deep does not exceed one hundred. Possibly fifty are more than thirty

feet deep. A few have gone beyond one hundred feet, and in one case the
shaft was more than two hundred feet deep. '

“Two cars of ore have been shipped, one from the Wildman district and
one from the Oreana district. In 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 smelter is being constructed to separate the bullion
from the gangue. .

“A word should be added concerning the damage which unscrupulous
assayers have inflicted upon the region. With premediated purpose they
have, in many cases, issued false certificates, thus buoying up the hope' where
it already existed, and creating undue excitement. In many cases the un-
suspec_ting miner has been led to continue.his search for the metal in the
_most impossible places. No one thing has contributed more harm to the
industry than have these unprincipled assayers.

‘“Development is now in a qulescent state. At the time thils investiga-
tlon was made, five prospects were actually being sunk, two in the Meers

- Distriet, two in the Cache District and one in the Oreana District.”

Dr. I&. DeBarr, professor of chemistry at the State University

" 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 cyandine processes and
the heavy sulphides were assayed by the-chlorination process, and all save
No. 136 showed no trace of gold.

“No. 136 was obtalned from washing placer materlal south of Brushy

" and Bald mountains and Gold Hill, in the creeks and in Deep Red, !n which

material there is a very small quantity of exceedingly fine gold In a limited
area.. The lack of water and the black iron in which it is found, together
with the limited amount of gold therein, renders it unprofitable for working.

“No. 94 showed 0.98 oz. of silver and 3.6 per cent. of lead. .No.,20 con-
tained b per cent.; No. 21, 3% per cent.; No. 22, 6 per cent.; No. 23, 8 1-3 per
cent.; No. 9, 5 per cent.; No. 10, 3 per cent, and .No, 11, 31 per cent. of
copper. . ’ . i
“In collecting and sampling the above ores the greatest care Was taken to
secure 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 ‘B. 1. Allen, chemist to the survey. Mer.
Allen reported as follows: .

“After the usual cupellation and parting, gold was looked for most care-
fully, but not a 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 assayed for copper and No. 48 for lead. No. b7
gave 0.35 per cent. copper; No, 73 gave 10.81 per cent. copper; No. 48 ylelded
3.63 per cent. lead.” o

Dr. Bain’s conclusions are as follows:

“in view of the precaution taken in collecting the samples and the great
care with which they' were assayed, the absolutely uniform absence of even
a trace of gold, and only the occasional presence of a small quantity of silver,

~ copper, or lead, allows but one conclusion to be drawn, namely, that none of

the prospects examined show any ore in the proper sense of the term, nor
does any one 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 believed, however, that the
prospects examined were fully representative and have, in many cases at
least, been developed enough to allow a proper judgment as to thelr value
to be made, and in no case do they offer any encouragement whatever for
additional prospecting.” ! . ;

Very little work has been done in the mountains during the
past three years and at the present time the greater number of the
shafts are filled with water. A few persistent prospegtors are still
at work, but there seems to be little promise of renewed activity.

During the summer of 1907 Mr. Arthur J. Collier, of the United
States Geological Survey, visited the region, and collected samples
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from a number of loealities. 1lis report has not yet been published.

Prospeeting in the Arbuckle Mountains never reached the stage
atained in the Wichitas. The structure of the rocks in the two
ranges is practically the same and there is as much reason to sus-
peet the presence of gold dn one as in the other.

A number of shafts have been sunk in the Arbuckles. The
greater part of them are in the West Timbered Hills, south of old
Fort Arbuckle. So far as is known nothing of value has ever been
found. : .

Mr. Joseph A. Taff of the United States Geological Survey,
has sfudied the problem more carefully than anyone else, and after
reviewing the structure of the region concludes: ‘

“All the fault contacts between the igneous and stratifiied rocks have
been carefully traced, but no indication of the mineralization of the rocks or

the occurrence of ore deposits of any consequence along them have been
noted. X

“Many of the dikes, chiefly those of diabase, cutting the granite have
been prospected at various times for the precious metals without any show
of profit, and the sum of all information obtained gives no assurance that
ore or metal deposits of any .value can be found in the region.” )

COPPER,.
(By Chas. N. Gould.)

Copper is widely distributed among the rocks of Oklahoma.
There is hardly ‘a county from which it has not been reported. In
practically every countyv. however, it has been found in suech small
quantities that it is not of eommercial importance. The presence of
copper is usually denoted by the green and blue stain which it makes
in the rocks. Generally speaking, all the reds, yellows, browns,
blacks and intermediate shades and tints are caused by the presence

of iron, but the blues and greens are often caused by ceopper. A -

little copper will color so mueh rock that the miners have a saying
that ‘*a pound of copper will stain a square mile of rock.’” This
heing true it will readily be understood that a small area containing
rocks which have been colored blue or green by copper may not
indicate the presence of coppr in paying quantities.

Copper has been reported in the Redbeds from the following
countics: Pottawatomie, Lincoln, Liogan, Noble, Garfield, Major,
Woods, Kingfisher, Blaine, Caddo, MeClain and Greer. Iin most
cases nothing has been found but the greenish stain but in a number
of instances, for instance near Perry, in Noble County, and Winn-
view, in Blaine County, small nuggets of native copper the size of a
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hazlenut oceur, in some. localities, scattered through' the reddish
clay-shale. In several instances tunnels have been driven into the’
red clay banks for as much as fifty feet and several gallons of these
small -coppcr nuggets bave been secured. In no ecase, hpwever, has
the amouunt of copper obtained justitied the expenditure.

There is a region along the valley of the Cimarron River and
Carisso Creek near Kenton, in the extreme northwestern corner of
the state, where copper was mined for a number’of years. Several
hundred shafts have -been sink in this region. The rocks are the
Redbeds similar to those which oecur in central Oklahoma. These
rocks are in many places vividly stained with copper. Some of the
material obtained has been hauléd to the railroad and shipped to

ismelte_rs, but the investment did not prove profitable and at the

present time all of these workings have been abandoned.

' Copper mines were also opened, 2 number of years ago, in the

vicinity of Byars, McClain County, and operated by primitive meth-v.
ods for a considerable time. But they too were not profitable and

all that remains at the seat of operations is a few holes and old tun- -
nels and a part of an old improvised horse power crusher for pul-

verizing the ore.’

: Copper has been reported from the Kiamichi Mountains in t.he,
southeastern part of the state. There is a region not far from

-Hochatown in east central MeCurtain County where small quartz

dikes bave cut the sandstones and.shales. Along the contact of
these dikes the rock is stained with copper but so far as is now
known it has not been found in marketable quantities.

" Copper occurs in igneous roeks in both the Arbuckle and
Wichita mountains. A number of shafts have been sunk in each
region and a considerable amount of ore taken out. One government..

“assay has ben made which shows 10.81 per cent of copper.* It is
_probable that if improved mining methods were employed and a

sufficiently large body of ore outlined the venture might be made
profitable. Up to the present time, however, all the money invested

in copper mining in Oklahoma has been lost.
No. 31, U. 8. G. S., Washington, D. C.

VOLCANIC ASH.

- (By Chas. N. Gould)

"Voleanic ash is composed of fine dust and powdered lava
blown from volecanoes. During a former geological age there were
"a great many volcanoes in what is now nort}leastern New Mexico, .
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and southeastern. Colorado,” When these volcanoes were in eruption
the fine dust, and powdered pumice or lava carried by westerly
winds drifted east and settled in such quantities. that it often
formed beds several feet thick and covered ‘a_number of acres.
Thesg deposits of voleanic ash, so called, oceur at various locations
over the plains. Deposits have been reported from western Nebras-
ka, Kansas, eastern Colorado and the Panhandle of Texas. In Okla- -
~homa deposits are known to occur in Beaver, Harper, Ellis, Wood-
ward and Woods counties and will probably also be found in Texas
and Cimarron counties. .
Voleanie ash is uswally a soft, gritty, grayish or light eolored
material, and ordinarily occurs in régular beds which outerop along
“the side of a hill or bluff. When the soil or rock which covers it is
removed by the action of water the volcamc ash is rapldlv eroded
and carried away.
Volecanic ash is used as an abrasive for polishing purposes, as
a filter, and as an adulterant for soap. and certain other manufac-
tured- articles. - Some of the beds in western Nebraska have.been
" worked for a number of years, but so far as is known none of the
Oklahoma material has ever been put on the market "Ag soon as the -
beds in-western Oklahoma are opened, there is no doubt that this in-
~ dustry 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. It is used for razor hones, jeweler’s stones
and other fine abrasives. ‘

Some of the finest deposits of novaculite in the United States
oceur 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 at Talihina and Atfoka.

At the present time no localities have been reported in Okla-
homa where novaculite is exposed under coriditiong which would
render it profitable to quarry, but there is little doubt that syste-
matic search would reveal profitable localities. The best pIace to
look for it is along the rangeé of hills just east of the M. K. & T.
-railroad between Stringtown and Atoka, and in the -hills about

" Talihina.



81

INDEX
ALUMINTUM 59{ Dawson 14
Hartshorne 12
ASPHALT . 23 Henryetta 14
composition of Dr DeBan cited 24 Lehigh 12
deposits, extent of 23 McAlester 12
difficulties in wutilization of . 26 Stigler 12
in Bergen sandstone . 45 Witteville . . 14
occurrence of 23 \ ot
segregation of, by Taff JosephA 25 Coéi;;tloﬁ;ghur J. mvestlgatlons 77
working of 26
Bain, H. Foster, c1ted 71 | COPPER . . . . . . 78
Brecciation . 42| distribution of, in Oklahoma . 78
Brick plants, location of 58 failure of early enterprises in 79
Calanine - 42 in Redbeds . .18
Calcite 43 in Wichita and Arbuckle Moun-
Cameron, Wm. cited . 11-12| tains 79
Clark. C C. mentioned 34 localities repmted from 73
mine sites, Kenton and Byars 79
CLA_YS AND SHALES 57 | Crushers, location of . 67
brick plants, location of 58 | DeBarr, Prof. E. cited 71, 24
output of 58 | Dolomite . 30, 43, 67
character of . 571 ®Wlint 67. 11
color of . 57-58 !
distribution of 57 | GEOLOGICAL FORMATIONS MEN-
fire clay 59 TIONED.
deveelopment of 59 Arbuckle limeestone 62, 54
in western Oklahoma 57 Boone formation . 82, 51, 54 71
kaolin . 59! Carthage limestone . 51
market for clay products . 58 59 Hunton limestone b2 54
mentioned 13, 14, 7, 12, 40, 28. 31,| Lower Carhoniferous .1
. 61, 62, 63! Morrow limestone . . 51
pottery, tile terra cotta, from . 59| Pitkin limestone . . 61, 51, 54
present status of clay industry 56-57 Redbeds . b8, 37, 79, 78, 56, 73, 74
transportation for clay products - 58 prospecting for oil in . R |
Simpson formation 656
COAL . . .« . . 9 gycamore limestone .. 62
amount of e 9| vViola limestone . 62, b4
area of fields . . 9| Wapanucka limestone 62, 54
Choctaw fields, extent of 10
quality of 10 | GLASS SAND . 44
sections of . . 13 definition 44-45
segregation of, by Tos A Taff 10 effect of iron on . 44
stratigraphy of . 10 sandstone, general 44
Choctaw fault 10 oceurrence of 45
geology of . . 10 -in Arbuckle Mountams 45
map of flelds . . . .9 at Tahlequah . 45
mention of . 61, 58, 59 at Tishomingo . 46
mining, history of 14 Trinity Sand, desurable for . 46
production of . 15
gections of, near McAlester . 10 GOLD AND SILVER 75
near McCurtaln . .10 Bain, Dr. H. Foster, opinion on il
segregated lands, location Of 10-11 Collier Arthur J. investigations 77
DeBarr Prof. E. opinion on 77
COALS MENTIONED. distribution of . . 75
Ardmore . . 14| in Arbuckle Mountains 8
Canaval 13 Taff, Jos. A. opinion on . 78




83
82

. NOVACULITE, defined' . . 80 and salt water . . . 17
miners digging for . _ 76] mapofregion . . . . 4 deposits of . . . . 80 reservoir rock A | 4
occurrence of in Oklahoma . 76| mention of . . . . 43 development of ) ) - 801 . synclines defined . - 19
present status of operations . 77| mills operating . . . . 42 uses of . . ... . 80| production of gas in Oklahoma 21
prospects opened for . .  75-76 | mining camps . . .  4l-4 Oklahoma Natural Gas Co. 2L
West Timbered Hills, shafts near 78 geology ofp e 43 OI({J vélN DmGlﬁs e L 15-231’ extent of properties . . 21
Woodruif, Prof. E. G. opinion on 76 near Miami . . . . 41 ecosgp o: ¢ ' ) ' 21 pipe lines of . . ’ ' 21
GRANITE at Peoria ) ) ) ; 40 extent of, s.ee faap . : 29 |. production of oil . .21
e o T ;19 near Quapaw C 0 414 income from in 1007 . . o1 Mfd-continent field 1906-07 . 21
desirability of : ) : ) : ) : i - 46 : gg:;iigexche, modes of . . ig extent of undeveloped terI:itor); 23’ gf g;g?:miqofgo7' : ’ gi
map of areas . . . . 47 prospecting for . . . 40 m%ﬁ)f,ﬂngﬁ s‘ifrvlff;’p?f"&c Alester }3 value of Oklahoma oil 1907 . 21
gfg:{gﬁmeof“ e gg in Arbuckle Mountains . . 40 early knowledge at Mounds . ufe;stions concerning . . %g
. . near - Ada ) relineries . -
:g év.liglﬁf:{aieMl\ggggﬁns .. ?7 near Tahlequah C L 40 m:ilixd ﬂ‘;%‘:ir o ig Muskogee Refining Co. . 23
on  Soavi Crosk . . 49 on Spavinaw Creek . . 40 Bald Hill field 21 Uncle Sam Co. . 23
_Spavinaw Cree . . Cleveland field ‘ : : 2'0 relation of age to quailty and )
quarries, possibilities of . . 48 |LIMESTONE AND MARBLE . 50 fei:":taxivell € " 90| Quantity of . 16
limestone . . 50 : : : ' relation of origin to granitlc
Cmount ot . s 3z, 3|  Arbuckle Mountain region . 52 | probanle. foture of © 50| rocks . - 16
analyses of . . . ot members of . . . 5253 : dpii bet uture o reglon theories of origin of . . 15
b date . . . . . 3 map of . . ) ) 47 con (11 gn e \éeen tthe Verdigris % inorganic theory . 16
analysis o'f ‘ ' . : a4 mentioned . 7, 10, 14, 42, 24 40 %n a sag];:l f(f)u:uy : fiel d ' 20 conditions of morganic origin 16
Clark, G G work on . | . o .. .61, 63 63,59, 56, 71, 58 e 3;; ¢ mells o ol g organic theory . .16
extent of ' : 26 northern region . 50 xf t of f‘ivei ds : : : 20 ultimate origin of gas . . 16
sypsite, deposits of . .. . 34 crushers in .. .5 He ﬁn t° ffi} e . % proximate origin of gas . 16
Forald, oA work om . . . a1 extent of . . ... 50 ogsaooter e Dot
work on . . . Newkirk stone . . ) 50 . minor occurrences, at Bristow 21 | PORTLAND CEMENT . . . 60
map of . . . 27| . principal quarries . ] B0 at Coweta and Chelsea - 21 | mills, mention of . . . 59
mention of . . 7 35 317, 39, 57 quality of stome ) i 50 ?.t Blackwell and Ponca City 21 need of . . . . . 60
o;:cutrr.enc?uof . . . 27 transportation facilities 50 in Osage reservation . 21 plants in opeiation . . . 63
D%ils ?r mills . . . . - 83 ogark region . ] . 51 at Manford . . 21| process of manufacture . . 60
panc palcregions of . . 28 Carthage limestone ) B - at Gotebo and Lawton D21 material for . 61
reer County region 31 members in i . i 51 at Granite . . 21 limestones, some available for 61
hills, t;naun ifme of . . . 38 quality of i ) _ Bt at Wewoka and Madill . 21| sites for new plants . . 63
section o : - B Red River reglon . . . 51 at Wheeler ‘ R 2
hills, second line of . . 30 . development of . ' B2 ‘Morris field . . . . 20 |ROAD MATERIAL . . 64-68
rf){t?iy County regioxi . . 28 extent of . . _ . 51 Muskogee field . . 19| care of roads . . . 68
p ems of maanac ure . ?4 members in . Bl future possibilities of . .18 condition of Oklahoma roads . 64
Herald, F. A. mentioned . . 34 transportation faoilities 52 ' production of . . 19| crushers, location of . . 67
' Ninty-sixth Meridian field .19 dramage of roads . . 65-66
INTRODUCTION . . . ) 7 value of imported . . . bb
. 9 first wells in . 19 little drainage for sand roads 66
Geological Survey, ‘work of . 7 of iIn 1807 . . . B4
inele amounts' : 7 Wapanucka region . ) 53 Osage Nation, first wells in 20 good roads, essentials of . . 64
develof)ment " o 7 character of T _ 53 map of region, fig 6 . . . 22 making of . . . . 66
. kinds of 7 crusher on ) ) ) . B3 . markets . . 22| grading roads . . . . 6%
Redbeds 01-1. pi:ospe.cting' in' 71 structure of ) ) 53 : purchasing companies before legal right of way . . 65
g . o 1807 . .22 width of grade . . . 65
IRON . . . 73 transportation facilities . B3 s
. . . . Texas and Gulf compames 22 waste on sandy roads . 66
color due to . . . . 74 Wichita Mountain region . 53
deposits. of in’ Arbuckle Motn- crusher in ) B3 mentioned . . . B8, 34, 61| prerequisites for good roads . 68
occurrence of . . . . 16| ratio of load to kind of road . 66
tains . . . 74 transportation facilities . 63
in° Wichits Mountains C Marbie ) T kb anticline defined . . . 17| ratio of load to grade . . 64
: : cap rock . . 17 road metals in use,
near MecAlester 74 at Marble Clty . . 54
distributi ‘ . . " 78e7 character of . 54 conditions of accumulation .. 17 in eastern Oklahoma . . 65
utlon o . . . 13-74 : ’ figure illustrating anticlines and in western Oklahoma . . 65
mentioned . . 43, 44, 7, 58, 59 cruihting frstrength - g: © . synclines 18 asphalt as 66
wality of . . . . 7475 vality of . . ; i L
guantiyty of . 7; transportation facilities . 54 figure illustrating oceurrence of - flint as . . . . . 67
o : definition of . i ) . B4 oil, gags and water . . . 18 granite as . . 1
LEAD AND ZING . ) . . 40 mentioned . .. 30 “ofl pool” defined . . 17 gravel as . . . . 67
deposits of . . R . . 40 ‘value of in 1907 . . . B4 order of occurrence of Joil, gas limestone as . . . . 67
importance of . . . . 40 | Marcy, expedition mentioned . 75




other metals

sandstone and shale a.s
section line roads
value of good roads

SALT .o
mention of
plains

area of

Big Salt Plain, mentioned
in Alfalfa County
in Beckham County
in Blaine County
in Greer County
in Cimarron County
origin of .
plant at Ferguson
production of

SAND AND GRAVEL
sand
origin of
classification of
distribution of

effect of transportation on

hills
residual . T
streams choked by
transported

gravel
breceia, tormed of .
conglamerate, formed of
defined
deposits of

near chhitu 'VIountams .

Frank’s conglamerate

" 38.39

84

65
67
64
64

35

7
35
36
69
36
36
38
36
36
36

38

68-70
69
69
69
70
70
70

SANDSTONE 55
Catlett quarry 57
color of 56
distribution of 56
in Ouachita Mountams 56
locally scarce . . 56
localities of best grades 56
mentioned . 44, 46, 42, 12, 10 24

C. 25, 58, 40, 28 67 51 61
quality of in Redbeds 56
status of industry 57
value of in 1907 57

Solution, under ground 42

Sphalerite . o 43

Taff, Joseph A. cited .11, 78

. 25, 10, 45, 12

Trap rock L . 67

TRIPOLI 71
character of . 72 73
extent of deposits 3
manufacture of . 71-72

American Tripoli’ Co. 72
origin of . . . 71
Seneca, Mo., quarries near 1
source of . . 71
topography of region 71
uses of . 71
.value of output 73

VOLCANIC ASH 9
character of . 80
origin and composxtlon of 79-80
reported occurrences of 80
uses of . . 80

Woodruff, Prof. E G. c1ted 76



