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Analysis of volc'a,nic dust at Gate Oklahoma.

SiOz ............................................. e 72.18
Fe O, ALO, bt enen 14.5
CBO et reeee . 54
SO8 ..................... 597
Organic MAtter ... et sssisesrgsnseenanne 5.05

Na, K,0, and MgO not determined.

About 4 miles west of the area discussed above, in the east central
part of the NW. 14 sec. 1, T. 5 N, R. 27 W, occurs a 12 foot deposit
of material which resembles volcanic dust. Its principal constituents
are CaO, 35.55 per cent; Fe,0, and AlQ, 23.49 per cent; and
8i0,, 10.68 per cent. This material when studied under the miscroscope
shows numerons diatoms and Dr. Van Vleet, head of the Department
of Botany in the University of Oklahoma, believes that practically all
of the silica in this material is accounted for by the silica in the diatoms.
The presence of these diatoms indicates that this caleareous diatomaceous
earth was deposited under water.

Owing to the angular nature and hardness of its component par-
ticles, diatomaceous earth has valuable abrasive properties and in most
cases may be used as a substitute for volcanic dust. The deposit above
is the only deposit of diatomaceous earth that is known to exist in the
State of Oklahoma. It does not at present have any commercial value,
aowever, because in the first place it contains too many impurities, and
in the second place it is not accessible to railroad transportation.

At first the writer was inclined to believe -that this deposit occurs
on an old extinct volcanic cone, because the outcropping strata dip
about 15° in every direction from a central excavation which has the
appearance of an old crater. The diameter of the central depression
is about 750 feet but there is no evidence of any former volcanic activity.
Inasmuch as the strata lie conformably on one another, and have pever
been affected any by volcanic matter the dome structure is due to a
slight local uprising of the surface formations, while the excavation is
due to surface erosion.

Deposits west of Woodward.

An important area of volcanic dust occurs about 6 miles west and 2
miles north of Woodward, in sec. 13, T. 23 N,, R. 22 W. Near the
central part of the section a deposit of volcanic dust outcrops for about
800 feet along the north side of a ravine that runs east and west. The
exposures along this ravine show the deposit to have a thickness of about
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6 feet. The extent>of this deposit was not determined because, to the
northward it is covered with a few feet of surface soil and does not
outcrop anywhere. To the southward a short distance in the south
central part of the same section an 8-foot deposit outcrops along the east
bank of a small ravine for about 600 feet. This deposit is probably
a continuation of the one to the north and has been cut through by
small streams. The dust here is very near the surface, and sage brush
which grows profusely along the west side of the ravine, has been dis-
placed on the east bank by grass. (Pl VIIIA).

The volcanic dust in this locality may not lie in one comtinuous
deposit, but the different outcrops along the ravines accur at about the
same elevation and horizon. There are some small exposures of volcanie
dust in the ravines just east of the area above described, while to the
south in the northeast cormer of sec., 24, considerable quantities of
volcanic dust outerop. This dust also extends slightly across the town-
ghip line to the east into sec. 19,

The volcanic dust in this area usually rests on a loose sandstone.
The bedding plane, however, is very irregular and along the outcrop in
the deposit near the central part of sec. 13, there is a sudden break of
sbout 12 feet. This fact indicates that the dust was deposited on an
area that had been previously subjected to erosion.

The color of the dust in the deposits above is grayish-white, and the
following analysis shows that the chemical composition is about the
same as that northeast of Gate.

Deposits northeast of Custer City.

The most accessible and therefore probably the most important
volcanic dust deposit in Oklahoma occurs a short distance northeast of

. Custer City. The principal deposit in this area is located in the south-

east part of sec. 15, T. 14 N., R. 16 W. A good exposure of this deposit
is seen on the south side of a ravine just west of the section line and
about 750 feet morth of the south of the section. (Pl VIII B). At
the line of outcrop the thickness of the volcanic dust is from 8 .to 12
feet. The extent of this bed is unknown, as the outcrop is only exposed
for a short distance. A couple of dug wells nearby, and also a few test
holes, however, reveal the presence of dust under a large portion of the
southeast part of this section. In a dug well a short distance northwest
of the outerop 18 feet of voleanic dust was encountered, but this is -
covered with about 9 feet of surface soil. * Test holes-in other places found
volcanic dust, but in every instance several feet of surface soil overlie
the dust. '

In order to handle this dust the surface soil must be removed and
this necessitates too great an outlay of money to make the handling of
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this material profitable. Only that dust at the outcrop may be worked
at a profit under the existing market values,

Small outerops of volcanic dust occur along some of the ravines in
" sec. 14, and since all of these exposures are found to be at about the same
horizon, it is very likely that the dust in the different deposits was laid
down at the same time. '

The dust in this area has about the same color and other physical
characteristics as that at Gate and Woodward. The chemical composi-
tion of this dust is shown by the following chemical analysis:

Analysts of volcanic du_st northéast of Custer City.

Deposit northwest of Wetumka.

One of the surprises of the field work was the discovery of a deposit
of volcanic dust about 6 miles north and 2 miles west of Wetumka in
sec. 17, T. 10 N, R. 10 W. The dust outcrops on a small promontory
which projects to the southward into a small valley. The deposit has a
maximum thickness of about 12 feet but averages only about 5-feet. The
dust apparently covers only a small area as no evidence of any other
outcrops was observed in that locality.

The analysis below shows that the chemical composition of the dust
in this deposit is very similar to the composition of that which occurs
in {he western part of the State. It also has practically the same physi-
cal characteristics except that the grains are smaller.

Although this deposit does not contain nearly so much voleanic
dust as rome of the other deposits in the State and occurs several miles
from railroad transportation, yet it is the only dust in the State that is

. being worked into commercial products. This dust is hauled to Okemah
in wagons and there shipped to the Big Chief Chemical Company at
Oklahoma City. The principal constituent in the excellent scouring
powder Big Chief, put out by this Company is volcanic dust.

Deposit at Stigler.

The point farthest east in which any deposit of volcanic dust ie

43

known to exist occurs at the north edge of the town of Stigler in sec. 7,
T.9 N, R. 21 E. A small outcrop of some of this deposit lies or the
south bank of a small stream running east along the north side of town.
The dust at this point is only 4 or 5 feet thick and contains a large
amount of foreign matter that has been deposited in it by circulating
water. -

Several test holes and dug wells in this vicinity prove that the
deposit of dust thickens to the south and southwest and that it underlies
an area of about 200 acres. A surface soil however overlies this deposit
and therefore in all probability it will not be developed within the near
future.

Miscellaneous Deposits.

There are several small deposits of volcanic dust occurring in dif-
ferent areas scattered over the State that are of interest, but they are
not so important as those that have already been discussed and only the
more important ones will be referred to at this time. A good-sized
deposit outcrops along some of the ravines in sec. 6, T. 15 N, R 15 w.
The dust in this area is of average purity and in places is 10 to 15 feet
thick. The deposit occurs in a rough broken country and is about 6
miles from a railroad. Another small deposit of dust occurs about 2
miles northwest of Southard. This deposit outcrops in a deep ravine
and although it is within a mile of a railroad yet it is inaccessible and
is also covered with several feet of surface soil.

A number of small deposits of volcanic dust are known to occur from
the general area around Alva east to Newkirk and south to Watonga and
Kingfisher. The dust in this territory usually occurs in thin blankets
scattered over considerable areas but it seldom exists in beds with a
thickness of more than 1 or 2 feet. Very frequently also nodules of
almost pure volcanic dust are observed in the surface formations.

(P. VII B).

The writer was unable to discover any deposits of volcanic dust
between the gemeral area referred to above and the territory around
Okemah. Within all probability voleanic dust does really exist in small
quantities over this area but thus far no deposits have been reported to
the Survey office. A small deposit of volcanic dust occurs 6 miles west
of Okemah. Another is located near Dustin. L

The principal volcanic dust deposits in Oklahoma occur in the
northwest and east central portions of the State. The writer does not
know of any particular reason why dust deposits may not exist in other
portions of the State. :
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Analysis of volcanic dust west of Tangier,

8i0
F; (2) s 68.64
278 27 14.64
Mgo 23
Ca0 .9
SO3 - 2.45
Organic matter '0.88
Na,2 and K20 not determined. .
Analysis of volcanio dust near Thomas.
sio '
10, 71.68 .
bezos, A120a '14.92
Ca0 76
Soa '65
Organic matter 5.57
MgO, Nazo, and K20 not determined.
Analysis of volcanie dust near Alva.
;102 79.52
ezoa, Alzos 11.56
Ca0 1.08
SOB ........ ’ .78
Organic matter eterte e e e et et e emnmateas et ee 3.06
MgO, Na,20, and K2O not determined.
Analysis of volcanie dust near Darrow.
iloz 70.44
eZOB, A],‘,Oa 16.12
Ca0 58
SOa . 1.26
Organic MAtter ... 6.17
MgO, Nazo, and K20 not determined.
Analysie of volcamic dust 7 miles south of Okemabh.
8io0, ‘68.823
Fezos, Alzos 13.316
MgO - J92
L7 1 OO .96
Na,20 : 3.231
K20 ..... 3.572
SO3 N — 2.13
Organic matter 8.223
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THE PROBABLE SOURCE OF VOLCANIC DUST
IN OKLAHOMA.

The stratigraphic position and manner of occurrence of the different
deposits of volcanic dust in western Oklahoma, as shown in the discussion
above, show some of them to be above the Permian Redbeds and Pliocene
formations, and therefore the voleanic eruptions which formed this dust
must have taken place after the Redbeds and Pliocene formations were
laid down. In séeking the ultimate source of these deposits it is found
that during either the late Tertiary or Pliocene age when these forma-
tions were deposited, there was no volcanic activity in what is now Okla-
homa. There is no evidence whatever of any eruptions in the Wichita,
Arbuckle, or Ouachita mountains, or the Ozark uplift during this time.
There is, however, a deposit of basaltic lava known as the Black Mesa
that occurs in the extreme northwestern part of the State, but judging
from the nature of this deposit there is little doubt but that it is due to
a quiet uprising of lava.. We are therefore compelled to look elsewhere
for the source of the volcanic dust. ~

Naturally we turn our eyes to the Rocky Mountains, where active
volcanoes are known to have existed during this period. Here, however,
we are confronted with the problem of distance, which may seem to some
prohibitive. From eastern Oklahoma to the Rocky Mountain region is
approximately 600 miles; while it is a still greater distance to Old Mexico
or t6 the north Rocky Mountain region. It is possible that the volcanic
dust of Oklahoma was carried that great a distance.

It has already been stated in this report that after the eruption of
Mount Katmai-in June, 1912, dust fell at Ketchikau which is 900 miles
from the volcano. The volcanic dust from the explosion of Krakatoa
was shot up into the air 17 to 23 miles and the coloring effects on'the sun-
sets indicated that some of this dust traveled around the earth in fifteen
days, and some authorities estimate that a part of the dust remained in
the air at least three years after the explosion. In the year 1783 dur-
ing the eruption of Skapter-Jokulu in Iceland there was an enormous
amount of fine dust ejected into the atmosphere. At points 600 miles
away from the scene of eruption the ash fell in such great quantities as to
destroy the crops. Several other instances might be cited in which
volcanic dust fell as much as 700 and 800 miles from the scene of
eruption.

. When we consider that the distance between points in Oklahoma
and the voleanic area of the Rocky Mountain region is no greater than
those referred to above, we may therefore conclude that, so far as dis-
tance is concerned, our voleanic dust could have come from New Mexico
or Colorado, or even from points farther removed.
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It will be of interest at this point to refer briefly to some of the
old extinct volcanic cones of New Mexico and Colorado, some of which
are probably the source of at least a portion of our volcanic dust.

One of the principal voleanic areas in this region occurs in the
west-central part of New Mexico in the region of Mount Taylor. There
are between 100 and 200 cinder cones on the Mount Taylor mesa, In
speaking of this area Johnson* says: “In conclusion, it appears that
the various phenomena associated with the buttes of Mount Taylor
region accord perfectly with that hypothesis which interprets them as
true voleanic necks, but do not admit of their interpretation as rem-
nants of flows, sills or laccolithe.” The distribution of these extinct
volcanic vents upon the mesa is very irregular. In some places they
are thickly clustered together; in others they are separated by intervals
of 4 or 5 miles. The most prominent cone in this region is Mount Taylor,

- which has an elevation of 11,390 feet above the sea. The mesa from
which it rises is about 47 miles long and 23 miles wide. Mount Taylor
is composed almost entirely of lava, which rose through the single open-
ing and built up a prominent cone with a large crater in the summit. .

There are two moderately recent volcanoes in northeastern New
Mexico near Fort Union. The one situated about 13 miles north of
Fort Union is Ocate crater, while the other, 7 miles east of the same
town is unnamed. Professor Israel C. Russell and Professor J. J.
Stevenson studied Ocate crater in 1878. It is a moderately well pre-
gerved crater of basaltic rock, and has a truncated cone with a slope of
not far from 20°. The crater to the east of Fort Union is better
preserved than Ocate crater. The predominant rock in this cone is a
hard, steel-gray basalt.

The Spanish Peaks, situated in the southeastern part of Colorado,.

about 60 miles south of Pueblo, are probably the best example of extinct
voleanic cones in this general area. The two prominent peaks rise
12,720 and 13,620 feet, respectively, above the sea. In discussing these
peaks Russell** says they ‘

rise abruptly from a region of comparatively mild relief and on account
of their isolated position are impressive from whatever direction they are
seen, not on account of their height, but because of their sculpturing and
varied colors. They are sharp, conical peaks from which radiate a large
number of narrow,  wall-like ridges formed by dikes which mark the
courses of fissures. These dikes, now weathered out so as to stand in bold
relief, extend from the plain by the mountains to their very summits. It
geems to the present writer, from a study of the region adjacent to the

#*Johnson, Douglas Wilson, Voleanic necks of the Mount Taylor region,
New Mexico, Bull. Geol. Soc. Am. vol. 18, p. 324.

ssTtussell, D. C., volcanoes of North America, pp. 260-262.
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Spanish peaks; as well as from descriptions just cited, 5,000 or 6,000 feet
would be a small measure of the amount of surface material that has been .
carried away. The Spanish peaks have not only been reduced to the con-
dition of voleanic necks, like those of the Mount Taylor region, New Mexico,
referred to above, but erosion has been continued until the necks themselves
have been removed, and the very roots of the volcano to which they lead

laid bare.

There are several other extinct volcanic cones in this general area,
but further enumeration is needless. Northern Mexico, the Great
Basin ares, and the northern Rocky Mountain states contain a large
number of extinct volcanoes which may have contributed some of the
volcanic dust in the State, but those in New Mexico and Colorado
undoubtedly could have contributed the larger amount so far ag dis-
tance is concerned.

As to the geologic age of the volcanic dust in Oklahoma, there are
at present no known facts to hinder them from being all regarded as
of the same age and being referred to the time of eruptions in the
general Rocky Mountain region. In speaking of the Zuni Plateau
region Dutton* regards some of the eruptions as probable middle Eocene
while the youngest may have been witnessed by the earliest Spanish
visitors to this region. Of the eruptions near Mount Taylor the same
author says that he believes the earliest occurred in nearly Miocene and
that they lasted through a long period of time.**

The deposits of volcanic dust in the west-central part of the State
rest on beds of Permian and of Cretaceous ages, while in the eastern
part they occur in Pennsylvanian formations. In places, furthermore,
the dust rests on fresh water deposits that are usually regarded as of
Miocene or Pliocene age and, hence, the dust must be Miocene or
Pliocene or jounger. It may be concluded then that the eruptions in
late Tertiary or Pleistocene times in the general Rocky Mountain region
gave rise to the volcanic dust of this State. . e

By another line of reasoning we are forced to the same 'conglusx'on_‘;
There has been no volcanic activity worthy of the name east of the
Rocky Mountains in or since the Tertiary times or even r Jong sges
prior to Tertiary. In fact the whole Mississippi Valle fattetized;
negatively by the absence of voleanic activity and this
forces one to look to the westward for the source of th

dust. : R
Again, it is a fair assumption that the volq?nf

G
*Dutton, C. E., Mount Taylor and the Zuni Plateatl
Geol. Survey, 1885, p. 119.

*#Tdem, p. 178.



Table Showing Gharacter of Volcanic Dust.
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to its present position by prevailing, that is, southwest, winds. For
there are sound reasons for believing that the prevailing winds of the
present are not essentially different from those of late Tertiary and
Pleistocene times. Northeast, east, or southeast winds in the southern
plains are exceptional, .prevailing for only a short time,. even when they
occur. There seems to be, therefore, no.escape from the conclusion that

our volcanic dust came from the southwest or west in late Tertiary
or Pleistocene times.

If the voleanic dust in Oklahoma were carried from the Rocky
Mountain region by the prevailing southwest, or possibly west winds,
the coarser dust should settle first, and therefore each succeeding deposit
to the eastward should be finer grained than those to the westward.
The following table by Mr. Aurin shows that with the exception of
the deposit northeast of Gate, Oklahoma, the grains decrease in
size from the west to the east, and this tends to confirm the con-
clusion above. The size of the graine in the deposit northeast of
Gate indicates that probably the dust in this area represents an in-
dependent eruption,

Although the winds undoubtedly have been the principal factor in
the distribution of volcanic dust in Oklahoma, yet water has probably
assisted in many cases. In a few deposits visited by the writer, the
nature of the surrounding country, the plane of contact, and the over-
lying ‘and underlying formations all indicate that the dust was laid
down in some body .of water, presumably a fresh water lake. Again,
it is likely that some of the deposits owe their existence largely to
moving water in streams that had become laden with dust gathered
from their tributaries and drainage basin, but there is little doubt that
the winds were the principal distributing factor.



