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NEW PUBLICATIONS ANNOUNCED

Mineral Report 28. The Henryhouse marlstone in the Lawrence
uplift, Pontotoe County, Oklahoma, and its commercial poss-
ibilities. By A. L. Burwell, with a note on general geology, by
William E, Ham. 21 pages, including 5 tables, map, columnar
section. Printed by offset. Released November 11, 1955. Price
$0.25 postpaid. )

Mineral Report 29. An investigation of industrial possibilities of
Oklahoma gypsum and anhydrite. By A. L. Burwell. 21 pages.
Printed by offset. Released November 12, 1955, Price $0.25
postpaid.

Circular 35. Post-Boone outliers of northeastern Oklahoma. By
R. C. Slocum. 44 pages, 8 colored maps, 3 figures. Released
October 30, 1955. Price $1.50 postpaid (bound in blue cloth,
$2.00).

Circular 36. Spores of McAlester coal. By James Leland Morgan,
54 pages, 3 collotype plates, 1 table, 8 figures. Released No-
vember, 1955. Price $1.50 postpaid (bound in blue cloth,
$2.00).

Circular 87. A new Pleistocene fauna from Harper County, Okla-
homa, by Dwight W. Taylor and Claude W. Hibbard. 23 pages,
index map, figure. Released September 30, 1955. Price $0.50.

Map 72-1. Mineral map of Oklahoma, by John H. Warren. Scale 1
inch equal 720,000 inches (about 11 miles to one inch),
in color. Price $0.75. Released in September, 1955,

Map 72-2. Map of ground-water reservoirs of Oklahoma, by S. L.
Schoff. Scale 1 inch equals 720,000 inches (about 11 miles to
one inch), in blue and black on gray base. Released November
11, 1955. Price $0.50, postpaid.
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OKLAHOMA GEOLOGY NOTES
LAVERNE FORMATION*
By
Stuart L. Schoff, Geologist
U. S. Geological Survey

LAVERNE . formation: early Pliocene, possibly late Miocene
in lower part. The formation crops out in western Harper, eastern
Beaver, and southeastern Texas Counties, Oklahoma, and in
Meade and Seward Counties; Kansas (Schoff, 1947). It is believed
to occur under cover of younger rocks in much of Seward, Haskell,
Stevens, and Grant Counties, Kansas, and doubtless also the west-
ern part of Beaver County, Oklahoma. Rocks tentatively assigned
to the Laverne formation have been penetrated in test holes in
Finney and Gray Counties, Kansas. The formation was named by
V. V. Waite in an unpublished manuseript, which was quoted by
Gould and Longdale (1926 p. 33). Gould (1927) declared the name
obsolete because it had not come into popular use, but later work-
ers brought it back. Waite’s manuscript has been lost, and his
description of the type locality, if he gave one, has gone with it.
The type locality, therefore, is presumed to be in the vicinity of
Laverne, Harper County, Oklahoma. The rocks of the Laverne
formation were studied by Cragin (1891), who correlated them
with the ‘“Loup-Fork beds,” and by Case (1894), who made a col-
lection of the flora from a locality in Beaver County, Oklahorna.
Adams (1902) described similar rocks found in the Cimarron
valley in southeastern Seward County, Kansas, and suggested that
they were of Tertiary age and equivalent to the beds in Oklahoma
described by Cragin. The flora and fauna of the Laverne formation
in Beaver County, Oklahoma, were described by Chaney and Elias
and by Hesse (Chaney and Elias, 1986). Outcrops of the forma-
tion in Meade and Seward Counties, Kansas, have been described
by Smith (1940), Frye and Hibbard (1941), Frye (1942) and
Byrne and McLaughlin (1948). The subsurface extent of the
formation has been discussed by McLaughlin (1946) and Latta
(1944). The formation is composed of sand, gravel, caliche, lirne-
stone, silt, and clay, most of which are not readily distinguishable
lithologically from other Tertiary beds. Beds are gray, blue-gray,
tan, yellow, pink, maroon, light green, and white. The distinctive
beds in the formation are soft, massive, sandy chalk (or chalky
sandstone), hard fossiliferous gray to white limestone, hard car-
bonaceous limestone, and coaly shale, but al! exposures do not in-
clude such distinctive beds. No bed or group of beds is sufficiently
persistent laterally to serve as a stratigraphic marker within the
formation, and no subdivisions of the formation have been pro-
posed. In most exposures the observable thickness is only a few
tens of feet and neither top nor bottom is to be seen. In a few ex-
posures, more than 100 feet has been found. Test holes drilled in
Meade and Seward counties, Kansas, beginning on the outerop,

! Publication authorized by the Director, U. S. Geological Survey
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penetrated 301 to 464 feet of strata before entering the underly-
ing Permian red beds. All these strata were regarded as belonging
to the Laverne, and at the site of the deeper test hole enough
Laverne strata crop out above the drill site to make a total exceed-
ing 500 feet (Byrne and McLaughlin, 1948). This is to be con-
sidered a maximum, It is probable that the thickness differs
greatly from place to place because the formation was deposited
on an eroded surface having considerable relief. At the few places
where the upper limit of the formation can be seen, the next
younger formation is the Rexroad, of late Pliocene age, the rela-
tionship is one of angular unconformity, and the Ogallala forma-
tion is missing (Byrne and McLaughlin, 1948). The Laverne
formation correlates approximately with the Valentine formation
of the Ogallala group as these terms are used in Nebraska. The
U. S. Geological Survey, however, has not accepted the Valentine
formation. Geologic maps accompanying Kansas Geological Sur-
vey Bulletins 45 and 69 show outcrops in Kansas. The map ac-
companying Oklahoma Geological Survey Bulletin 38 shows loca-
tions of some of the exposures of the Laverne formation in Beaver
County, Oklahoma, but no map showing the whole outcrop has
been published. The principal problems in connection with the
Laverne are: (1) how was it deposited; (2) why does it dip at
moderate-to-steep angles in nearly every exposure and why are
the dips so different from exposure to exposure; and (3) are any
Miocene strata included in the lower parts?

References
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NEW OKLAHOMA METEORITE

Some 20 years ago Mr. Van Long found a stone on his farm
7 miles north of Chickasha. He thought it might be a meteorite
and carefully preserved it in his home. Recently Mr. Long brought
the specimen to the Survey and permitted the cutting of slices.
These reveal that it is a stony iron meteorite in good condition. The
_Specimen weighs 4,532 grams (about 8 pounds). Mr. Long realizes
the scientific value of the specimen and will care for it until he
places it in a collection. He is to be commended for his discovery,
for his careful preservation of the specimen, and for his gener-
osity in making several trips to Norman in order to establish the
facts of its characteristics. The locality is SW14 of section 31,
Township 8 N., Range 6 W. .

Report on Harper County Fossils Released

Arthur J. Myers of the Oklahoma University geology teach-
ing staff is preparing a report and map on the geology of Harper
County. This is to be his doctoral dissertation at the University of
Michigan and will be published by the Oklahoma, Geological "Sur-
vey. In the summer of 1954 Myers, Prof. Hibbard of the University
of Michigan, and Carl C. Branson visited some of Myers’ localities
and found and collected fossil bones and shells. The shells are
mainly of fresh-water and land snails, and these have been iden-
tified and discussed by Dr. Dwight W. Taylor of the University
of California. Thirty-seven species of snail and two kinds of clams
are listed. The fauna indicates a late Pleistocene age and shows
that the climate was cooler and moister at that time than it is now.

Some of the bones were immediately recognized by Hibbard
as armadillo band scutes. The species proves to be the Florida
armadillo, known from the Pleistocene of that state. It is other-
wise known only from clay deposits in a cave in St. Louis, Missouri.
The cave had been opened and excavated to make room to store
‘beer for aging. Four of the Harper County armadillo scutes are
shown in a black and white figure.

The paper is “A new Pleistocene fauna from Harper County,
Oklahoma”, by Dwight W. Taylor and Claude W. Hibbard. It is
Oklahoma Geological Survey, Circular 37. The publication .con-
tains 23 pages, an index map, and a figure. It sells for $0.50 post
paid.
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HIGHWAY GEOLOGY OF OKLAHOMA

An exceptionally attractive book of 172 pages has been issued
by the Oklahoma City Geological Society. The title is “Highway
Geology of Oklahoma”. Eugene F. Culp was chairman of the com-
mittee and editor; Eugene B. Brewster, associate editor, The intro-
duction consists of short chapters on Oklahoma geology, rivers
of Oklahoma, and historic sites.

Each of the major highways has a geologic road log and
accompanying strip maps. Points of historical interest are logged
in italies. Oil fields are described and pay zones identifed. The book
is designed to be useful not only to geologists, but to anyorne using
the highways of the state. S

More than fifty individuals contributed to the writing, draft-
ing, and editing of the book. Jack Armbrust of Riley Reproduction,
Inc. was in charge of the printing. The price is kept low in order
to encourage wide use. Mail orders should be sent to Don Brown,
Pure 0il Co., Box 1368, Oklahoma City. The price is $3.25 postpaid.
Checks should be written to Highway Geology of Oklahoma. The
book is also available over the counter in the Survey office.

ARBUCKLE MOUNTAIN FIELD TRIP

- Eighty-two geologists stayed after the Midcontinent Reg-
ional Meeting of the American Association of Petroleum Geol-
ogists to participate in a field conference. The group was led by
Dr. William E. Ham of the Survey staff. A road log from Okla-
homa City to Davis was brepared by Eugene F. Culp and Gerald
Don Brown and was distributed to all registrants, Stops were made
at Seven Sisters Lookout, Turner’s Falls, Chapman Ranch, and
in the upper part of the Arbuckle group. The Hotel Ardmore served
a steak dinner at noon. In the afternoon the party saw the Hunton
group on the Tishomingo anticline, the Vanoss conglomerate in
Platt National Park, the Deese formation in the Mill Creek syn-
cline, and Tishomingo granite. The road guide of 5 pages and route
map is available from Don Brown, Pure Oil Co., Box 1363, Okla-
homa City, for $0.25 postpaid.

Map of Oklahoma Ground Water Reservoirs

Perhaps our State’s most serious need is water. Water can
be taken from streams and lakes or can be obtained from porous
layers underground. The map just issued by the Oklahoma, Geolog-
ical Survey shows by blue overprint the areas underlain by ground
water. Black contours and figures show the depth of the reservoir
below the land surface. Patterns show the yield of wells in gallons
per minute.

The text, printed below the panhandle and on the back of
the map describes the reservoirs and reservoir rocks and explains
simply some of the characteristics of ground water.

The map and text were prepared under the cooperative agree-
ment of the Oklahoma Geological Survey and the U. S, Geological
Survey, Ground Water Branch, by Dr. S. L. Schoff. Dr. Schoff
was District Geologist (Ground Water) in Norman until January
of this year. He is now in Peru helping that country in its ground
water development.
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The map has a gray base, blue water overprint, and black
text, contours, and.depth figures. It is on a scale of 1 to 720,000

or about 11 miles to one inch, It is available at a price of $0.50
post paid. Please ask for Map 72-2.

Mineral Map of Oklahoma Released

The new mineral map of Oklahoma was received from the
printers on October 5, 1955. The map is 26 by 45 inches outside
dimension, scale is 1 to 720,000, or about 11.4 miles to one inch.
The map has a gray base and shows mineral raw materials (exclu-
sive of coal, natural gas, and petroleum) in blue, red, violet, green,
and yellow. Producing and processing facilities are shown by
numbered symbols keyed to an explanation. Energy sources such
as hydroelectric plants, natural gas lines, and power plants are
given. The explanation carries a text descriptive of deposits and
commercial uses, and further lists all commerecial producing
companies. '

The map supersedes the out-of-print map of 1944. The earlier
map showed ground water resources, but ground water will be
shown by a separate map scheduled for release in November.
Coal occurrences and reserves will also be shown on a separate
map.

.~ The new map is the first of the 1 to 720,000 series and is des-
ignated Map 72-1. Copies are now-available at $0.75 post paid
folded in an envelope, $0.85 rolled.

New Viola Fossils Deseribed

Last year Harry B. Whittington described a new genus of
graptolites from the Viola limestone. The specimens were ob-
tained by acid etching. Etching of a greater quantity of material
has now provided specimens of additional forms, raising the total
of known graptolite species to nine. Two new genera, Pipiograptus
and Phormograptus, are described, and remains of a chitinozoan
are noted and figured. All are from a road cut on U.S. Highway
77 on the south flank of the Arbuckle Mountains.

The article is “Additional new Ordovician graptolites and a
chitinozoan from Oklahoma”, Journal of Paleontology, vol. 29,
no. 5, pages 837-851, September, 1955.

The author does not give the meaning of his new generic
names, but phormos is a Greek word meaning basket, hence Phor-
mograptus, basket written matter. The sole species of Phormo-
graptus is named Phormograptus sooneri in reference to its
occurrence in Oklahoma. The other new generic name, Pipiograp-
tus, is of uncertain meaning.
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PREFACE

Oklahoma has not yet an operating proven commercial de-
posit of uranium. There are a few somewhat encouraging small
discoveries. The guaranteed purchase price has been extenced
for an additional five years, and this fact is an incentive for further
exploration. This pamphlet is issued to inform interested people
of the State of the recent discoveries, the services available to
them in searching for uranium, and the regulations affecting
uranium search and development.

The information in this report is derived from several printed
sources. The original reference is indicated by raised number,
which refer to the list of references cited, given on the last page
of this report.

Some Facts About Oklahoma Uranium
Compiled by Neville M. Curtis
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Introduction

) In recent months the Oklahoma Geological Survey has re-
ceived many inquiries regarding uranium exploration. The follow-
ing types of questions are those usually asked : Where has uranium
been found in Oklahoma? What is the price paid for one ton of
uranium ore? Where can I have samples tested for uranium?
What equipment is needed in order to prospect for uranium? Do
I need a license in order to prospect for uranium? What are some
of the limitations of Geiger and scintillation counters?

This report will attempt to answer briefly some of the above
questions and to give sources of information for those desiring
more details,

Recent Uranium Discoveries in Western Oklahoma*
by Ernest P. Beroni (:)

There is, at the present time, considerable prospecting for
uranium-bearing material throughout the State of Oklahoma.
This paper primarily concerns the uranium-bearing deposits in the
Per_mian Red Beds of south-central Oklahoma and the Panhandle
region.

Uranium-bearing material has been known in the Permian
Red Beds in Oklahoma since the latter part of the nineteen forties.
Uranium was first found in the basal part of the undivided Per-
mian Red Beds in Pawnee County. Figure 1 shows a typical sand-
stone in which uranium-bearing material was found associated
with secondary copper and carbonized woody fragments and logs.
Many of the woody fragments contain appreciable amounts of
uranium and sulfide minerals, principally pyrite, chalco-pyrite,
and chalcocite, which are associated with calcite or dolomite and
with white and purple fluorite. Chalcocite is the most abundant
sulfide and occurs in little veinlets and stringers cutting logs and
woody fragments. Much uranium is associated with malachite and
azurite, and in a few places the secondary uranium minerals,
uranophane and carnotite, are visible. Analyses of selected
samples from this area indicate a uranium content of 0.002 to over
1 percent U:0s,

One of the two most recent discoveries of uranium-bearing
material in the Permian Red Beds is south of the Wichita Moun-
tains in the Red River area ; the other is north of the mountains in
the Panhandle region.

The first of these comprises parts of Tillman, Comanche,
Jefferson, and Cotton Counties. Here, secondary uranium min-
erals, principally carnotite and autunite, have been found in the
Wichita formation of lower Permian age. In many cases, secondary
copper minerals are associated with uranium minerals in sand-
filled channels containing carbonized wood fragments. The
localities where uranium-bearing material has been discovered
are shown in figures 2 and 3. In one typical occurrence uranium
minerals are present in a sandstone lens approximately 300 feet

* Reprinted by permission from the March, 1956, Mines Magazine, copyrighted publication.
1 Chief, Great Plains District of the Denver Exploration Branch, Atomic Energy Commission.
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wide and 25 feet thick. The lower 10 feet of the sandstone lens
contains most of the secondary uranium and copper minerals, The
uranium minerals, identified as torbernite, autunite, uranophane,
carnotite, and bayleyite, are associated with malachite, azurite
and heavy iron and manganese staining. Small amount of uraninite
were found with copper sulfide minerals, principally chalcocite,
replacing the woody fragments. Within the sandstone lens is a
uranium-bearing mudstone lens that is approximately 25 feet in
length (see Figure 4). Analyses of selected samples from this
area indoicate a uranium content ranging from 0.04 to over 1 per-
cent Us0s.

EXPLANATION
Seondstone

A

fron stoin

Floor of cut = TuTmon

Q - 20 30 Fest e LS;

" Horzontol ond Verlicol Scale 1ins10 ft Cloy
with corbonoceous flecks

Figure 1. Geologic section of a portion of a bulldozer cut, showing
area underlain by uranium-bearing material, Pawnee County,
Oklahoma. S

In Roger Mills, Custer and Washita Counties (see Figure 2)
secondary uranium minerals, principally carnotite and tyuyamu-
nite, occur in sandstone, siltstone, and mudstone lenses in the
upper part of the Permian Red Beds in the Quartermaster forma-
tion. In this area, which differs somewhat from that to the south
of the Wichita Mountains, there is a noticeable lack of secondary
copper minerals and carbon trash and the uranium appears to be
uniformly distributed throughout 1- to 5-foot sandstone and silt-
stone lenses. Most of these’uranium deposits occur in areas of
minor -folding, especially along the flanks of small domal struc-
tures. .

Asphaltic Pellets may be Related to Uranium Deposits
'* “Uranium-bearing asphaltic pellets, occurring. north of the
.Wichita Mountains along the flanks of the Anadarko Basin and
the Wichita-Amarillo uplift, are distant from, but may be gene-
tically related to the secondary uranium deposits in the Permian
sediments to the north (see figure 2). It appears that the flanks of
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Figure 4—Photograph showing exploration cut in uranium-bear-
ing sandstone bed, Cotton County, Oklahoma.

major structural features and areas with changes in lithology
may be favorable locations for the occurrence of uraniferous as-
phaltic material and may be favorable for deposits containing
secondary uranium minerals. According to Hill, most of the as-
phaltic pellets observed and collected in this area are combustible,
hard, brittle, highly lustrous, and largely insoluble in carbon disul-
fide or benzene. In size, they range from about 1 millimeter to 5
centimeters in diameter. Their surfaces are ordinarily botryoidal,
but the more weathered pellets have been altered to a soft pasty
mass. A few of the larger pellets contain small nuclei of pyrite or
limonite suggesting concretionary growth about centers. The as-
phaltic pellets are larger and more numerous in permeable zones
and along fracture openings in shales and sandstones of the lower
Permian Red Beds. X-ray patterns show that some of the pellets
contain smaltite uraninite, and coffinite, and autoradiographs
reveal that the uranium is uniformly distributed. Spectrographic
analyses of the pellets reveal an assemblage of trace metals similar
to that found in crude oils. The most abundant metals include
uranium, vanadium, iron, nickel, cobalt, lead, and arsenic, and
each ranges in content from 0.1 to 10 percent. It may be worth
while to mention that the various contained metals also, to a cer-
tain degree, occur with the secondary uranium deposits to the
north along the flanks of the Anadarko Basin.
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Miscellaneous Occurrences

One of the more recent uranium prospects to come to the at-
tention of the Oklahoma Geological Survey is located in Cement,
Caddo County. In this-area exploration has disclosed ore-grade
secondary uranium minerals in the Rush Springs sandstone.

The basal Cretaceous Paluxy sandstone, in Johnston County,
contains uranium-bearing coaly material and lignites.

The asphalt-bearing rock deposits of Oklahoma have been
studied (*) with respect to the uranium content in the ash of the
extracted oil. The average percent of uranium in ash ranges from
0.054-0.001. The averages are based on examination of 39 samples
from 17 areas (Table 1). The ash of extracted oil from the Sulphur
area contained significant amounts of uranium (*). The deposits
in the Sulphur area contain large estimated reserves of asphalt-
bearing rocks (15 million tons or more) (*). The possible value of
these deposits as sources for low-grade uranium ore depends upon
recovery methods in the utilization of the asphalt for other
purposes (%).

Beds of the asphalt-bearing sandstone, in the Sulphur area,
crop out in an area of about 1 square mile and range in thickness
from about 6 to 90 feet (°).

A thin mineralized sandstone in the Cloud Chief formation
has been located south of Clinton in northern Washita County.

Bulldozer trenches, north of Foss in Custer County, have ex-
posed a 3- to 4-foot mineralized sandstone and claystone unit (top
of Cloud Chief formation or bottom of Quartermaster formation).

Uraninite grains have been found in well cuttings from the
basal Permian or upper Pennsylvanian sandstone in northern
Pawnee County.

Research in the extraction of uranium and thorium from oil
field flood waters is being conducted in the Nowata area of north-
eastern Oklahoma. American States Oil Company had invested
$140,000, by May 1956 in a pilot plant southeast of the city of
Nowata. (*) The pilot plant was erected on a 1,407-acre lease ad-
joining water-flood properties acquired by Climax Molybdenum
Corporation. “Although optimistic of the ultimate outcome, opera-
tors concede it will take time and money to work out a commercial
process. One operator said that “by 1962” the technique for ex-
tracting uranium from oil flood waters will be worked out to the
point where he will be able to sell uranium ore to industry on a
competitive basis.” (*)

Uranium Prices

The Atomic Energy Commission encourages uranium pro-
duction by guaranteeing a fixed price through 1962. The price
offered is a base price per pound of U:Os per ton of ore beginning
at 2 pounds per ton. At that minimum the seller receives $1.50
per pound plus 50 cents development allowance, or $4.00 per ton.
On any deposit of 10,000 pounds (5,000 tons), there is a bonus of
$3.00 per ton, or a total price of $7.00 per ton. There is also a pre-
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INDEX MAP

AREAS UNDERLAIN BY
SECONDARY URANIUM

Woshite group MINERALS.
lond limestone /

o~ Red Piver

Trinity sond Cleor Fork—Wichito formotions

wi

Figure 3. Structure section across Western Oklahoma,

mium for higher grade ores. An ore of 0.83% U:0s receives the
maximum ore price of $3.50 per pound, plus 75 cents per pound,
plus $3.00 mine development allowance and $21.00 bonus on 10,000
pounds, or a total price of $46.50 per ton for ore three times as
good as the 0.1% or $7.00 grade.

Few deposits are of commercial value below a concentration
0.6 % UsOs. At that level the grade premium is $6.50 per pound, the
total price $96.50 per ton. The official price list is given in the
table. '

New Uranium Procurement Program

The following public announcement was issued by the U. S.
Atomic Energy Commission in Washington, D. C., for release on
Thursday, May 24, 1956: (%)

“The U. S. Atomic Energy Commission today announced
establishment of a new domestic uranium procurement program
for the period from April 1, 1962 through December 381, 1966,
and an extension of the initial production bonus for uranium ore
from February 28, 1957, its present expiration date, through
March 31, 1960.

The new domestic procurement program provides a guaran-
teed market for all uranium concentrates produced by domestic
mills from domestic ores, subject to a limitation, at the Commis-
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sion’s option, of 500 tons of U:Os per year from any one mining
property or mining operation and in compliance with Commission
specifications. The price established is $8.00 per pound of U:Os
contained in normal mill concentrates or precipitates.

The present uranium ore procurement program will remain in

. effect until March 31, 1962. The new program establishes a base

price for domestic uranium concentrates, rather than ores, for the
period from April 1, 1962, through December 31, 1966. The base
price will be $8.00 per pound of U:Os contained in concentrates
meeting specifications. This price will be applicable to the type of
concentrate, i. e., high grade chemical precipitates, which is being
purchased presently under negotiated unit price contracts with
milling companies.

A gradual transition from a government-controlled uranium
market to a commercial market is expected to take place as in-
dustrial demand for uranium develops. Commission regulations
permit the private purchase, sale, and use of source materials
under Commission license, with restriction only on certain uses
such as utilization as a coloring agent in ceramics. Under the new
procurement program, producers will be able to sell to licensed
domestic commercial users in addition to the Commission.
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TABLE 2

Schedule of Prices for Uranium Ore (°)
(As Specified in Cire. 5 Revised, and Circ. 6)

) Base Price Price Per Ton of Ore

Price

Before

Initial Initial

Prod. Prod.
Grade Pounds $0.75 Premium Mine Bonus Bonus
of Ore UaOs a lb. $0.25 a Devel. and on
Percent per ton Pound Ton of over Ib. Over Allowance Haulage 10,000
U305 of Ore U305 Ore 4 1bs. 10 lbs. .50/1b. Allowance 1bs.
0.10 2.00 $1.50 $ 3.00 $ $ $ 1.00 $ 4.00 $ 3.00
0.21 4.20. 3.50 14.70 0.15 2.10 16.95 14.70
0.31 6.20 3.50 21.70 1.65 3.10 26.45 21.70
0.41 8.20 3.50 28.70 3.15 4.10 39.95 28.70
0.60 12.00 3.50 42.00 6.00 0.50 6.00 54.50 42.00
1.00 20.00 3.50 70.00 12.00 2.50 10.00 94.50 70.00
2.00 40.00 3.50 140.00 27.00 7.50 20.00 194.50 140.00
5.00 100.00 3.50 350.00 72.00 22.50 50.00 494.50 350.00

10.00  200.00 3.60 700.00  147.00 47.50 100.00 994.50 700.00

Price
before
Haulage
Allowance

$ 17.00
31.65
48.15
64.65
96.50

164.50
334.50
844.50

1,694.50
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Negotiated contracts executed prior to March 31, 1962, may
provide for amortizing the cost of milling facilities over a period
extending beyond March 31, 1962, with an amortization factor
added to the $8.00 price established for the extended program.
The amortization must be on not less than a five-year basis. If
milling facilities are amortized or partially amortized under con-
tracts executed with the Commission prior to March 31, 1962, the
Commission may require that a reasonable percentage of mill
capacity be made available for treatment of purchased or custom
ores. There will be no commitment for the purchase of vanadium
after March 31, 1962.”

Prospecting for Uranium

“No license from the Atomic Energy Commission is required
to own a radiation detection instrument or to prospect for radio-
active ores. However, persons wishing to take such an instrument
out of the country must obtain a license.” (°)

It is necessary to obtain a license from the Atomic Energy
Commission in order to sell, transfer, or receive certain quantities
and grades of uranium and thorium ores which have been removed
from the ground, no matter where or when they are mined.

Regarding licenses, write to the U. S. Atomic Energy Com-
mission, Licensing Control Branch, Division of Construction and
Supply, Washington 24, D. C.

It is not required to report the discovery of new deposits of
radioactive ores. However, the U. S. Atomic Energy Commission
and the Oklahoma Geological Survey do appreciate being informed
of new discoveries in Oklahoma. The U. S. Atomic Energy Com-
mission assists prospectors by making geological surveys and
by furnishing free testing and assaying services in appropriate
cases, as whenever there is strong preliminary evidence that
radioactive minerals in quantities of interest to the Atomic
Energy Commission do occur as reported.

Sample Testing Service

Samples will be tested, without charge, for radioactivity by
the Denver Exploration Branch of the U. S. Atomic Energy Com-
mission. Mail samples to U. S. Atomic Energy Commission, Denver
Exploration Branch, DRM, P. O. Box 7647, Lakewood Branch,
Denver 15, Colorado.

“One pound of material is needed and it will be tested for
uranium only.” (*) Samples will not be tested if the exact location
of the material is not given. The material will not be tested if
it does not exhibit three to four times the office background count.
Surface material will not be tested unless definite uranium min-
erals are in evidence or radioactivity is in excess of three to four
times the office background count. (*) “Samples not tested will
be discarded within the week of receipt. If the prospector or
operator desires return of the material submitted, sufficient pos-
tage must be included with the samples for remailing.” (") If
sample is accepted for testing, a radiometric assay will be run to
determine merit for chemical assay. Radiometric assay results
of minimum ore grade, 0.10% e UsOs, or better may be considered
for chemical assay by the Atomic Energy Commission. Pulp, re-
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sulting from grinding for radiometric assay will be held for thirty
days. It will be sent to the prospector or operator upon receipt of
sufficient postage to cover mailing one pound from assay office to
their address. Only tentative mineral identification will be made
by the Atomic Energy Commission.

Rock and mineral samples may also be tested, without charge,
at one of the following agencies: U. S. Geological Survey, Geo-
chemistry and Petrology Branch, Building 213, Naval Gun Fac-
tory, Washington 25, D. C.; Chief, Minerals Technology Division,
Region VI, U. S. Bureau of Mines, Rolla, Missouri; Mr. John F.
Shaw, Superintendent, Denver Experimental Station, U. S. Bureau
of Mines, Building 20, Denver Federal Center, Denver 2, Colorado.

At least one month must be allowed for results to be obtained
from analysis of samples,

Samples should fairly and accurately represent the entire
deposit from which they were taken.

Regarding regulations for the mailing of radioactive
materials, consult U. S. Post Office Department’s Postal Manual,
dated December 1, 1954, Part 125.24.

“The Oklahoma Geological Survey will determine radio-
activity by Geiger counter of samples submitted from deposits
within the state provided that an accurate locality is given. The
determination is made without charge and the location is held
confidential.” (%)

“Nearly all land in Oklahoma is privately owned or is in In-
dian lands. Permission of the owner should be obtained before
prospecting. Mineral rights must be purchased from the owner,
or, in the case of Indian lands, obtained by bid at public auec-
tion.” (%)

Detecting Radiocactivity
(1) By Radiation Detection Instruments

(a) “Geiger counter: This instrument indicates the general
amount of radioaectivity in a rock sample or a deposit, by clicks in
earphones, by a blinking light, by a dial reading, or by a combina-
tion of these methods, The instrument cannot distinguish between
uranium and thorium; nor can it indicate the exact amount of
radioactive material present (unless it has been calibrated by
laboratory methods ...)”. (*)

“Although the Geiger counter is a simple instrument to
operate it is not always easy for the prospector to interpret cor-
rectly the readings shown by the instrument ... A rise in the
reading may be caused not only by the presence of uranium but
also by ... (1) The background count; (2) The “mass effect”; and
(3) The presence of thorium.” (**)

“The background count is the count that is always registered
by the instrument, even at a distance from radioactive ores, be-
cause of cosmic rays and random gamma, radiation . . . The reading
in any specific location, or for any sample, is not.significant until
the background count has been established and subtracted from
the total count.” (**) “Most rocks, even though they do not repre-
sent commercially valuable uranium deposits have some degree of
radioactivity, and some more than others”. (*°).
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The “mass effect” means that a large mass of weakly radio-
active rock may have, as a whole, enough radioactivity to affect
the counter strongly even though a small piece of the rock shows
only a small radioactivity reading.

The radiations emitted by uranium and thorium register on
most counters in the same way, therefore chemical tests may be
necessary to determine whether the radioactivity is coming from
uranium or thorium.

Overburden (covering layer of earth or rocks) above a radio-
active deposit may cut off most or all of the radiation, depending
upon the thickness of the covering layer. Only radioactive material
at or within 2 feet of the land surface may be detected by th
Geiger counter. :

(b) Scintillation counter: This instrument, like the Geiger
counter, is a gamma-ray detector. The scintillation counter is
used in much the same manner as the Geiger counter, but it is
more sensitive than the Geiger counter.

Airborne and carborne Geiger and scintillation counters are
used in initial reconnaissance of large new areas. In making an
airborne radiometric survey, a slow-flying plane and a counter
with high sensitivity are necessary. The altitude of the plane dur-
ing flight along traverse lines is about 50 feet and speed about 70
miles per hour.

An airborne radioactivity survey was run July-December
1954 in the Wichita Mountain area. (**)

Geiger and scintillation counters are also used (with down-
hole probe) in measuring radioactivity in seismic shot holes, ex-
ploratory drill holes, and abandoned water well holes.

Fluorescence: The presence of uranium in a rock can be de-
termined by fusing the material with lithium fluoride or sodium
fluoride in a loop of wire (iron wire may be used). The bead that
is formed will fluoresce under ultraviolet light, after it cools, even
if it contains only a small amount of uranium. If the sample shows
radioactivity but does not react to the above test, this usually
indicates that the radioactivity is coming from thorium rather
than uranium.

“Most uranium minerals—including pitchblende and carno-
tite—will not fluoresce simply by being placed under an ultra-
violet light.” (°) There are a few uranium minerals (autunite, for
example) which will fluoresce under the ultraviolet light. Many
non-uranium minerals fluoresce under the ultraviolet light.

Equilibrium: Geiger and scintillation counters will indicate
the amount of radiation from a sample but they do not indicate
the actual amount of uranium or thorium present unless the radio-
active ore is in equilibrium, “When a radioactive ore is in equilib-
rium, a certain relative proportion of each daughter element is
present, no matter what the grade of the ore, and there i3 a
theoretical level of radiation for a given amount of uranium or
thorium.” (**) .

The major cause of lack of equilibrium is the solution effq,ct
of ground water, which dissolves primary minerals and re_deposlts
secondary minerals. Because of this, the amount of radiation from
uranium deposits containing a large percentage of secondary
minerals is often misleading as to the actual uranium content.
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Uranium Sample Sets (**)

The U. S. Atomic Energy Commission has for sale chemiral
analysis samples and counting samples.

Chemical Analysis Samples: These samples were prepared
to test procedures for chemical analysis. The No. 3-A Pitchblende
sample is in equilibrium and may be used for radioactivity com-
parison with a suitable counter. The Carnotite No. 4 and Carnotite
No. 5 may be used for general comparison work,

Phosphate Rock No. 1 0.029 percent Us0s
Pitchblende No. 3-A 4.2  percent U.Os
Carnotite No. 4 0.19 percent UsOs
Carnotite ‘No. 5 0.11 percent UsOs

Price of standard samples (postage free) $2.50/100 gram
analysis samples and counting samples.

Counting Samples: These samples were prepared for use as a
set in calibrating counting equipment and contain the following
amounts of uranium: 4 percent, 2 percent, 1 percent, and 0.5 per-
cent. Samples prepared from pitchblende and dunite and are in
equilibrium. The sets will not be broken. Price of one set is $10.00
(postage free). Address orders for sample sets to the New Bruns-
wick Laboratory, U. S: Atomic Energy Commission, P. O. Box 150,
New Brunswick, New Jersey. Checks and money orders made pay-
able to the Treasurer of the United States.
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CYCLIC FORMATIONS OR MAPPABLE UNITS

Carl C. Branson

Since 1932 geologists of the Nebraska and Kansas Geological
Surveys have given names to hundreds of units in the Pennsyl-
vanian and early Permian rocks of these states. Many of the
named units are thin and are discriminated as elements in a
cyclical sequence. In “The Kansas Rock Column” (1951) the
Wabaunsee rocks are divided into 28 units given formational rank,
and the Wolfecampian into 29 such units. M. R. Mudge, in mapping
Wabaunsee County, Kansas, and adjacent areas, found that many
of these units cannot be mapped. In order to establish a workable
nomenclature and to agree upon subdivisions a conference was
held in Lawrence, Kansas, on October 17, 1955. Representatives
of the Missouri, Oklahoma, Nebraska, and Kansas Geological Sur-
veys and of the Federal Survey attended and reached agreement.
The results are presented in a paper by R. C. Moore and M. R.
Mudge (Amer. Assoc. Petroleum Geologists, Bull.,, vol. 40, pp.
2271-2278, September, 1956).

The simplification of nomenclature arrived at is highly de-
sirable to Oklahoma geologists for they must deal with platform,
transition, and basin sediments. Within the northernmost Okla-
homa county (Osage County), so many marker beds change facies
that only 8 formational units can be discriminated in Virgilian
rocks of the southern part of the county. In southern Lincoln
County, all 28 of the Kansas formations fall within the Vanoss
formation.

The proposal of the Lawrence conference is to reduce the
number of formational units of the Wabaunsee to 12, and of the
Admire group to 3 from an original 9. The revised Kansas secticn
is shown in the column at the right of Figure 1, the old Kansas
column in the second column from the right. The rest of the figure
shows the continuity of Oklahoma mapping horizons in each town-
ship southward from the state line. From the figure it can be seen
that the Severy shale can be used for the unit to the base of the
Bird Creek limestone if the Bachelor Creek limestone unit is
ignored. A new name, Hallett formation, is here given to the pre-
dominantly shale sequence from the top of the Bird Creek lime-
stone to the base of the Wakarusa limestone. The name is derived
from the village of Hallett in Pawnee County and the type section
is that exposed in and south of the village.

The unit long called the Stonebreaker limestone in Oklahoma
is now called Emporia limestone formation. The Emporia was
named much earlier (1896) and was more precisely defined. The
Stonebreaker was named in 1918 from the Stonebreaker Ranch in
Osage County, Oklahoma.

The sequence from the top of the Emporia to the base of the
Wood Siding formation, which is at the base of the Nebraska City
limestone member in Osage County, at the base of the Grayhorse
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limestone member southward to Township 15 N,, and at the base
of the Brownville limestone member in southern Lincoln County,
includes the rocks of 11 Kansas formational units, or 5 in the
revised classification. This sequence cannot be subdivided and is
here given the name Gano formation. The name is from the re-
finery village northeast of Cushing, in Payne County. The type
section is that exposed in the hills northeast of the village.

The stratigraphic unit from the top of the Brownville lime-
stone to the base of the Foraker limestone is indivisible in Lincoln,
Payne, and Pawnee Counties. It corresponds to the entire Admire
group of Kansas and can be referred to as the Admire formation.
The shale sequence above the Foraker limestone and below the
Red Eagle limestone is called the Johnson shale, even where the
older beds of the Red Eagle have graded into shale, The entire sec-
tion from the top of the Turkey Run member of the Pawhuska for-
mation to the top of the Red Eagle limestone is, in Payne and
northern Lincoln Counties, divided into but 12 formations. This
contrasts with the 38 formations of the older Kansas classifica-
tion and the 18 of the newly proposed classification. In southern
Lincoln County and in Seminole and Pottawatomie Counties, the
Wolfcampian units fall within the Konawa formation.

Composite section of Hallett formation, based upon measured
section of Paul B. Greig, Jr. taken in NE}, sec. 31, T. 20 N.,
R. 7 E., Pawnee County, Oklahoma (Greig, unpublished
M. S. thesis, Univ. Okla., 1954, pp. 89-90).

Feet
Wakarusa limestone
limestone, light-gray, fossiliferous, with Triticites 2.0
Hallett formation

shale, gray, weathers buff, calcareous near top, thin
siltstone beds near base, Triticites in upper cal-
careous zone 7.0

sandstone, buff, fine- to medium-grained, cross-
bedded 11.0

shale, gray to red, with siltstone beds, contains thin
limestone with Cryptozoon 26.0

sandstone, buff, cross-bedded 4

shale, gray, with local siltstone and sandstone beds 20

sandstone, white with spots of brown 3.

shale, gray 2

sandstone, buff, massive 3

shale, gray, with thin siltstone layers which are
fucoidal on the basal bedding plane, local sand-
stone beds, red shale near top 29.0

—_—

ocmooo

Thickness of Hallett fm. 105.5
Bird Creek limestone
limestone, dark-gray, shaly, fossiliferous, contains
Triticites 0.5
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Section of Gano formation in SE14 sec. 10, T. 18 N,, R. 5 E,,
modified from Nakayama (unpublished M. S. thesis, Univ.
of Okla., 1955, p. 64),

Grayhorse limestone Feet

limestone, gray, dense, arenaceous, Wwith crinoid
stem ossicles 0.8

Gano formation

shale, gray 2.5
sandstone, yellow-buff, thin-bedded 2.3
shale, gray 12.0

limestone, light-gray, shaly, nodular, abundant
specimens of Myalina 2.3
shale, gray, fossiliferous 11.0
shale, red, local, thin limestones 24.0
sandstone, brown, thin-bedded 5.0
shale, red 3.0
Thickness of Gano fm. 62.1

Emporia formation, Elmont limestone member lime-
stone, gray to brown, arenaceous 1.2

A Little-known Oklahoma Fossil
Carl C. Bransen

In the early twenties, George D. Morgan was a geologist for
the Survey and mapped the Stonewall Quadrangle, Pontotoc
County. The map and report constituted his doctoral dissertation
at Columbia University. Before his report could be printed, the
then governor, Jack Walton, vetoed the Survey’s appropriation.
The report was printed as Bulletin 2 of the Bureau of Geology. In
this bulletin Morgan described and illustrated several new species,
among which was Conocardium snideri. The photographs were not
good, and in the preparation of the printing plate nearly all the
detail of the fossils was lost.

The cotypes were borrowed from the Department of Geology,
Columbia University, through the good offices of Norman D
Newell. The four specimens are “Stratigraphical Collection No.
18,501” and include the originals of Morgan’s figures 13, and 13 b.
The original of figure 13 a. has not been located.,

The synonomy of the species is:

Conocardium snideri Morgan, 1924. Bureau of Geology
(Okla.), Bull. 2, p. 55, p. 222, pl. 28.

Conocardium sniderii Morgan, 1924. Idem, pp. 184, 185, pl.
46, figs. 13, 13 a, 13 b.

Conocardium snideri Morgan, Hollingsworth, 1933. Unpub-
lished Master of Science thesis, Univ. Okla., p. 38, pl. 8, figs. 1-3,
table 1.

Conocardium snideri Morgan, Hollingsworth, 1934, Geol. Soc.
Amer., Proc. for 1933, pp. 364, 365.

Morgan (1924, p. 185) says “Holotype.—Columbia Univer-
sity, New York City.” On page 999 Morgan lists each of the three
specimens figured as cotypes. These are labeled as from the Upper
Caney, sec. 29, T.3 N, R. 7 E., Stonewall Quadrangle, Oklahoma.
The figured specimens are said to be from Station 170, which on
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Conocardium snideri

Figure 1.
Figure 2.
Figure 3.
Figure 4.
Figure 5.
Figure 6.
Figure 7.

Left valve, x2.

Right valve, x2.

Ventral view to show gape, x2.

Dorsal view, x2.

Morgan’s photograph of the holotype.

Morgan’s photograph of ventral anterior.
Morgan’s photograph of the posterior of a
paratype.
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page 244 is identified as “Sandy limestone, just north of railroad,
NE cor. sec. 29, T. 3 N., R. 7 E. Caney shale, upper part.” In the
table on page 55, the species is given as rare at Station 36, which is
(p. 240) “Shale, bed of Canyon Creek, southeast of the center of
sec. 8, T.7 N., R. 7 K. Caney shale, upper part.”

, In the paleontological collections at the University of Okla-
homa are additional specimens. Richard Alexander collected 9
specimens at Morgan’s Station 170 (O. U. No. 794). Three speci-
mens collected by Cooksey and Hollingsworth (O. U. No, 792) are
from SE14 NE1j NE1j sec. 29, T. 3 N., R, 7 E., in Buck Creek,
just north of the Missouri, Kansas and Texas Railroad station at
Lovelady, seemingly the same as Morgan’s locality. The specimens
are from “impure arenaceous limestone at the top of the Union
Valley sandstone member of the Wapanucka formation.” Another
collection (0. U. No. 791) is labeled “Cromwell, SE of Ada, Okla.”
This lot includes the specimen figured in Hollingsworth’s thesis.
Hollingsworth also listed the species as occurring on the west
side Oklahoma State Highway 19 (now Highway 3) in NW14 SE14
se]:::. 33, T.3 N, R. 7 E. and SW14 NW14 NW1, sec. 3, T. 2 N,, R.
TE.

The original of Morgan’s Figure 18 was silicified and was
largely covered by matrix. By permissipn of Dr. Newell the writer
removed the matrix with acid, and the specimen is a nearly com-
plete example of both valves. This specimen is here selected as the
holotype.

Description—The species is pronouncedly trigonal, truncate
posteriorly, alate anteriorly. The umbonal slope, or body is broad,
rounded, curved posteriorly downward, and is set off from the
wing by a flattening of the shell and by a change in the size of
the ribs, bears six narrow, high ribs, the posterior one broad-
topped and serving as the carina, which is the base of the hood. A
weak seventh rib is intercalated between the posterior two on the
right valve. The interspaces bear irregular fine striae, and these
are erossed by fine, evenly spaced concentric markings, which,
with the striae, cancellate the shell surface. The anterior wing is
marked by about twenty rounded ribs with narrow interspaces.

The surface bears 11 low, rounded ribs similar to those on
the wing. The rostrum is poorly preserved, but appears to have
been short and stout. The gape is large, denticulate with 7 pairs
of prominent, widely spaced “teeth,” rounded anteriorly, and ex-
tends posteriorly to the body. The holotype is 27.6 mm long, 22.7
mm high, and 22.1 mm wide.

The shell of Conocardium is smooth when unweathered. In
the holotype where the outer layer of shell has been eroded away
the anterior wing bears twelve even, round ribs, with narrow,
sharp interspaces, the anterior dorsal rib broad, and the anterior
dorsal margin a broad, rounded, unmarked surface. On stein-
kerns the body ribs are round-topped and are separated by flat-
bottomed interspaces about half as wide as the ribs.

All specimens have come from the calcareous sandstone at
the top of the Union Valley sandstone and all are from near Ada,
Oklahoma.
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OKLAHOMA MICROCRINOIDS

Microcrinoids are tiny crinoid calyces, many of them less than
one millimeter high. Only one species had been made known from
Oklahoma Mississippian rocks, an underscribed species of Catillo-
erinus noted by Laudon in the Pitkin limestone. Harrell L. Strimple
of Bartlesville and John W, Koenig of Rolla, Missouri, have just
described and illustrated 6 species from the St. Joe limestone near
Tahlequah, and 5 species from the shale under the Welden lime-
stone near Ada; one of the species occurring in both localities.
Several forms are described from the Nunn member of the Lake
Valley limestone, Otero County, New Mexico.

The Oklahoma species are:

Allagecrinus sculptus n. sp.: Nunn mem, of New Mexico, and St.

Joe Is., N.E, Okla.

Kallimorphocrinus angulatus n. sp.: Nunn mem. of New Mexico,
and St. Joe Is., N.E. Okla.

Kallimorphocrinus weldenensis n. sp.: “sub-Welden sh.,” S. Okla.
Kallimorphocrinus tintinabulum n. sp.: “sub-Welden sh.”, S. Okla.
Trophocrinus variabilis n. sp.: “sub-Welden sh.”, S. Okla.
Trophocrinus biconis n. sp.: St. Joe ls., N.E. Okla.

Trophocrinus brevis n. sp.: St. Joe Is., N.E. Okla.

Lampadosocrinus minutus (Peck) n. gen., n. comb.: St. Joe lIs.,
N.E. Okla. v
Passalocrinus triangularis Peck: “pre-Welden sh.,” S, Okla.; St.

Joe 1s., N.E. Okla., and Nunn mem., New Mexico.

The specimens are beautifully illustrated by camera lucida
drawings. The paper is an excellent one,

Microcrinoidal taxonomy has been more than normally
plagued by faulty word formation. Weller erected Kallimorpho-
crinus by transliterating the Greek kappa as k rather than as c.
The present authors have given us Lampadosocrinus by using the
entire Greek noun rather than the root. The correct form would
have been Lampadocrinus.

This reviewer collected the sample from which the New Mexico
forms were separated. The locality is a small area of bare
weathered rock in a dry wash on the steeply dipping west slope
of the Sacramento Mountains. The wash is low in the slope south
of Marble Canyon very near the southwest corner of section 22,
Township 16 S., Range 10 E., Otero County, New Mexico. The col-
lection was made in 1946.

The article is “Mississippian microcrinoids from Oklahoma
and New Mexico,” Journal of Paleontology, vol. 30, no. 5, pp.
1225-1247, September 1956.
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BROMINE IN BRINES OF THE RED FORK—EARLSBORO
SANDS (PENNSYLVANIAN) IN THE SEMINOLE AREA
OKLAHOMA

Neville M. Curtis, Jr.

Introduction

Since the end of World War II, sales of bromine and of bro-
mine compounds have increased enormously in response to a
greater market for gasoline using bromine antiknock compounds.
Most automobiles are now powered by high-compression motors
for which “ethyl” gasoline is recommended. Ethylene dibromide,
the essential constituent of “ethyl” gasoline, is the principal form
in which bromine compounds are sold. Total sales of ethylene
dibromide, bromine, and other bromine compounds in 1955 were
216.7 million pounds valued at 89.8 million dollars, an increase
gince 1946 of more than 250 percent.

In the United States bromine is recovered from sea water,
well brines, and lake brines, and in 1955 the operating companies
were distributed as follows':

“The Ethyl-Dow Chemical Co. recovered bromine from

sea water at Freeport, Texas, and Westvaco Chemical

Division of Food Machinery and Chemical Corp. operated

at a seawater plant in the San Francisco Bay area. The

following firms recovered bromine from well brines in

Michigan: The Dow Chemical Co., Midland and Luding-

ton; Great Lakes Chemical Corp., Filer City; Michigan

Chemical Corp., Eastlake and St. Louis; and Morton

Salt Co., Manistee. The Westvaco Chemical Division at

South Charleston, W. Va., also treated well brines.

American Potash and Chemical Corp. recovered bromine

from the brine of Searles Lake in California.”

Present Investigation

A preliminary investigation of oil field brines from various
formations in the Seminole area of east-central Oklahoma, con-
ducted by the Oklahoma Geological Survey in 1953, revealed
through chemical analyses that oil field brines from the Red
Fork-Earlsboro sands have a relatively high content of bromine
and might be a commercial source of that element. The Red Fork-
Earlsboro sands are in the Des Moines series of Middle Pennsyl-
vanian age and are well known oil-producing sands. In the area
of present investigation they occur at an average depth of ap-
proximately 3,275 feet and have an average thickness of 62 feet.
The brines in the sands are produced and wasted as a byproduct
in the production of petroleum.

To test their possible economic value, brines from 21 Red
Fork-Earlsboro wells were sampled in four producing oil districts
of the Seminole area in Seminole and Pottawatomie Counties (Fig.
1 and Table I). Analyses of these brines show that bromine ranges
from 540 to 1,020 ppm, an abnormally high concentration com-

* Stipp, H. E. and Marks, A. L., Bromine in 1955, U. S. Department of the Interior, Bureau
of Mines, Mineral Industry Surveys, Mineral Market Report MMS No. 2542 August 28, 1956.

131





. . [}
Figure 1. Location of Red Fork-Earls- ;
boro brine. Samples (black dots) in / .
the Seminole area, /, . / T
“t 10
7] |
OKLAHOMA d
30 36
d
6 1
T
index mop showing location of Seminoie oreo 9
[ N
eminole -
R 4 E R 8 E 3 : 36
3 1{e ] N | |
-—
| 5
b L / H q\\ T
POTTAWATOMIE COUN TY] powiegs Field o
' 1
N
3 s ) ! 36|31 36
e ‘Thile i ]e :
1
i T
\! SEMINOLE COUNTY 7
St. Louis District l
t N
1 o
31 36| 3 | e\ 31 38

pared with normal oilfield brines, but probably not high encugh
for commercial bromine recovery. Brines from commercial bro-
mine wells elsewhere generally contain at least 1,500 ppm.

Samples were collected in 1-gallon glass containers that first
were washed clean with the sample water itself. These brine
samples were taken either from the well “head” or from the
separator that served wells producing only from the Red Fork-
Earlsboro sands. Bromine was determined in the chemieal labora-

_ tory of the Oklahoma Geological Survey by T. E. Hamm.

For assistance in collecting the samples and supplying other

essential information, appreciation is gratefully extended to Fred-
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Operator

Sinclair Oil Co.

Carter Oil Co.

Shenandoah
Driiiing Corp.

Sinelair Oil Co.

Well
W. Taylor #3
R. Cumsey #4
R. Cumsey #5
M. Taylor #1
M. Taylor #2
J. N. Harber # 8
J. N. Harber #4
M. Wilson #1
M. Wilson #2
R. Hully #1
R. Hully #2
R. Hully #3
R. Hully #4
J. Warrenburg #2
F. Black #1
F. Black #3
McDonald #2
Mdbona.ld #3
Martin #1
Martin #2
Lee Kelley #2-A

Field
or
District

Bowlegs

Keokuk

St. Louis

Location

SE NE NE

Sec. 10-T.8N.-R.6E.
NE SW NE

Sec. 10-T.8N.-R.6E.
SW SW NE

Sec. 10-T.8N.-R.6E.
SW NW SE

Sec. 10-T.8N.-R.6E.
SE NW SE

Sec. 10-T.8N.-R.6E.
NE SW SW

Sec. 10-T.8N.-R.6E.
SE SW SW

Sec. 10-T.8N.-R.6E.
SE SE SE

Seec. 10-T.10N.-R.6E.

SE NE SE

Sec. 10-T.10N.-R.6E.

E/2 NE SE

Sec. 15-T.10N.-R.6E.

E/2 SE SE

Sec. 15-T.10N.-R.6E.

NW NE SE

Sec. 15-T.10N.-R.6E.

NW SE SE

Sec. 15-T.10N.-R.6E.

C E/2 NW SE
Sec. 11-T.10N.-R.6E.
E/2 NW NW

Sec. 23-T.10N.-R.6E.

NW NW NW

Sec. 23-T.10N.-R.6E.

NW NE NW

Sec. 23-T.10N.-R.6E.

NE NE Nw

Sec. 23-T.10N.-R.6E.

SE NE SW

Q- QA2 M QAT T 4T
EC, 00-1, OIN.~Iv.4lu.

SW NE SW

Sec. 36-T. 8N.-RAE.

NW NW NE

Sec. 2-T. 7N.-RA4E.

Earlsboro
3207-3452
3002-3132
2970-3008
2908-3030
2955-3184
3139-3302
2873-3054
3353-3387
3348-3369
3367-3398
3394-3433
3363-3396
3408-3440
3366-3403
3395-3422
3405-3420
3381-3401
3370-3392
3483-3512
3512-3548
3466-3567

(Br)
PPmM
970
990
990
980
1,000
540
990
650
650
660
660
660
660
680
740
740
670
670
710
710
1,020

Sample

Well “head”
Well “head”
Well “head”
Well “head”
Well “head”
Well “head”
Well “head”
Separator
Separator
Separator
Separator
Separator
Separatcr
Well “head”
Separator
Separator
Separator
Separator
Separator
Separator

Well “head”





erick Smith and John Eibeck, Sinclair Oil Co.; Deane Gill and L., E
Chase, Ambassador Oil Corp.; L. N. Smith, General American Oil
Co.; W. M, Decker, Cities Service Oil Co.; J. A. Kelly, J. B. Camp-
bell, and Bill Van Meter, Carter Oil Co.; and Walter E. Balley,
Shenandoah Drilling Corp.

Red Fork-Earlsboro Brines

Brines from the Red Fork-Earlsboro sands are similar in most
respects to brines from other sands of Pennsylvanian, Devonian,
and Ordovician age in the Seminole area. Thirty analyses cited by
Burwell® show that the total dissolved solids in most brines from
the Pennsylvanian-Ordovician rocks in this area average about
160,000 ppm, ranging upward to 173,000 ppm and downward to
about 135,000 ppm. The salts of all these brines consist essentially
of sodium and calcium chlorides. Analyses of a typical Red Fork-
Earlsboro brine from the Seminole area, in parts per million, is as
follows:

Specific gravity: 1,115 Sodium (Na, K) : 47,126
Total solids: 161,179 Bicarbonate (HCO-) : 104
Calcium (Ca) : 11,520 Sulfate (SO:): 10
Magnesium (Mg) : 2,430 Chloride (Cl) : 99,989

The critical point of distinetion is that the Red Fork-Earls-
boro brines have a higher bromine content than the other brines.
The data in Table II show this comparison and demonstrate that
Red Fork-Earlsboro brine has 2 to 3 times more bromine than
Cromwell and Wilcox brines.

Table II. Bromine in Qilfield Brines in the Seminole Area

Pennsylvanian Ordovician
Red Fork-Earlsboro sands Cromwell sand Wilcox sand
540-1,020 ppm 200-400 ppm 200-300 ppm

Referring to the analyses in Table I, it is apparent that bro-
mine has unequal concentration within the Red Fork-Earlsbhoro
sands, the concentration differing variously with geographic
location, depth, and thickness of the producing sand. These rela-
tions are summarized in Figure 2.

The highest bromine content is in the Bowlegs field, where
7 analyses show an average of 923 ppm, whereas in the nearby
Keokuk field the average of 11 samples is 680 ppm. Strangely,
one of the samples in the Bowlegs field was the lowest of all
analyzed. The highest concentration of all the analyzed samples
is 1,020 ppm, found in the St. Louis district in the Sinclair Lee
Kelley 2-A. This sample also is one of the deepest tested, yet two
other brines from greater depth in the same district had only
intermediate concentrations.

Because none of the brines tested is a commercial source of
bromine, and also because there is neither a significant geographic
trend nor any apparent relation of bromine concentration to depth

2 Burwell, A. L., The possibility of magnesia from Oklahoma oil field brines, Oklahoma
Geological Survey, Mineral Report No. 14, September, 1942.
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or thickness of the Red Fork-Earlsboro brines, it is concluded that
there is no basis for further bromine investigations in the Semi-
nole area.

Bromine _Increasing 3
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Figure 2. Relation of bromine in Red Fork-Earlsboro brine to
depth and thickness of the sand.

First Paleotectonic Maps Released

The first unit of the paleotectonic map project has been issued
by the U. S. Geological Survey as Miscellaneous Geologic Investi-
gations, Map 1-175. The publication is a folio of 6 pages and 9
maps on a scale of 1-5,000,000 dealing with the Jurassic system.
The maps show control points, paleogeology, lithofacies (4 maps),
paleogeography, and environments, Oklahoma barely enters into
the picture with its panhandle area and with a theoretical sea
invasion in the extreme southeast corner. The folio is available for
$5.00. It is more than worth the price.
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New Quarries Supplying Northeast Turnpike Needs
Edward C. Stoever, Jr.

Quarries supplying crushed rock used in the construction of
the Northeast Turnpike were located and examined on October
bth and 6th, 1956. There are, in all, eighteen quarries along the
route of the turnpike, and seventeen of these are newly opened.
The locations and a brief description of each, are given in the ac-
companying chart.

It is now possible to drive along the right-of-way for the en-
tire length of the turnpike. All cutting and filling has been com-
pleted, and all bridges and road crossings are open, although work
continues on overpasses and interchanges. Driving southwest
from the northeast end of the eighty-eight mile long turnpike, cne
sees the road-bed in all stages of completion, with, in general, a
higher degree of completion toward the southwestern end.

Going southwestward along the turnpike, rocks of sue-
cessively younger age are encountered, and this is reflected in the
crushed rock used for construction. Mine chat, and stream gravels
consisting principally of rounded chert pebbles from the Boone
formation are used between the northeast end of the turnpike
and Miami, Between Miami and a point on the turnpike six and
one-half miles northeast of the Claremore interchange there are
three quarries in the Osagean Boone formation and eight quarries
in Hindsville formation of Chester age. The remainder of the
southern end of the turnpike is supplied by two quarries in the
Fort Scott limestone and two quarries in the Oologah formation.
Both of these formations are of Des Moines age.

Quarrying is usually done on a six or a twelve foot face, al-
_though these figures are sometimes exceeded. Deeper quarrying
necessitates two or more benches, Overburden is usually less than
six feet. An exception to this is a quarry near Tulsa which was
operating before construction began on the turnpike. In this
operation, five feet of soil and six feet of weathered limestone are
stripped from above a 35 foot quarry face.

Quarried rock is crushed right at the quarry site, utilizing
portable crushing equipment. A coarse material suitable for sub-
base is produced, and also a mixture of coarse and fine material for
the aggregate layer. Oversize material, too large to fit into the
crusher, is generally pushed to one side and abandoned.

These quarries afford excellent exposures of limestones riot
otherwise as well-exposed. They will be useful in evaluating the
limestone resources of northeastern Oklahoma, and also in study-
ing the stratigraphy of the area. Of particular interest will be the
quarries in the Hindsville formation, as there has been some
confusion regarding the use of this name. “Hindsville,” as used
here-in, follows the usage established by Huffman (1953) and
Slocum (1955), and reflects the current opinion of the Oklahoma
Geological Survey.
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Location

Sec.19, T.29N.,
Sec. 5, T.28N.,
Sec.20, T.28N.,
Sec. 5, T.27N,,
Sec.31, T.27N.,
Sec.24, T.26N.,
Sec.12, T.25N.,
Sec. 4, T.25N.,
Sec.32, T.25N,,
See. 8, T.24N.,
Sec.10, T.24N.,
Sec.32, T.24N.,
Sec.24, T.23N.,

Sec.30,
Sec.24,
Sec.33,
Sec.16,
Seec.16,

T.23N.,
T.22N.,
T.21N.,
T.20N.,
T.20N.,

Quarries Supplying Crushed Rock For Northeast Turnpike

R.25E.
R.24E.
R.24E.
R.23E.
R.23E.
R.22E.

R.21E
R.21E

R.20E.
R.20E.
R.20E.
R.19E.

R.20E.
R.15E.
R.15E.
R.14E.
R.14E.

Stream gravel 8
Hindsville Ls. 100,000T 12
Hindsville Ls.  100,000T 12-14
Hindsville Ls. 1000T/day 24
R.22E.Boone chert (?)
.. Hindsville Ls. *130,000T 15
. Hindsville Ls. * 38,000T 15-18
Keokuk 1214
Keokuk 70,000T 12
Hindsville Ls. 29,000T 6-7
Hindsville Ls. +100,000T 36
Hindsville Lis. 2500T/day 28
Fort Scott Ls.  170,000T 22
Fort Scott Ls. 50,000T 1114
Oologah Ls. 5000T/day 35
Oologah Ls.

Formation

Stream gravel
Stream gravel

Tonnage Ht. of Face 0.B.

4-6
3-5
0-5

1-5

11

Remarks

No longer worked.

No longer worked.

Boone chert forms quarry floor.
Not visited.

Used for rip-rap only. No longer worked

Some oil staining. No longer worked.
814 feet heavily oil saturated limestone.
No longer worked.

No longer worked.
Clay filled sink noted.
In operation six years.
Not visited.

*Estimated Final Total Production
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ADDITIONAL FOSSILS FROM THE HUNTON GROUP,
OKLAHOMA
Thomas W. Amsden
In June 1956 the writer’s catalog of Hunton fossils was pub-
lished by the Oklahoma Geological Survey. Five additional names
have subsequently been found and should be added to this list.
HARAGAN FORMATION
TRILOBITA ,

DICRANURUS HAMATUS (Hall) 1859. (Whittington 1956, pp.
518-519, pl. 60, figs. 9-11, 15) . Whittington’s illustrated speci-
mens are from the Haragan formation, Arbuckle Mountain
region, Oklahoma; repository, U. S. National Museum, and
Museum of Comparative Zoology, Harvard University. .

MIRASPIS sp. indet. (Whittington 1956, p. 515, pl. 60, figs. 1, 4).
White Mound, sec. 20, T. 2 S., R. 3 E., Murray County, Okla.;
U. S. National Museum. ‘ v

LEONASPIS WILLIAMSI Whittington 1956 (pp. 509, 510, pl. 57,
figs. 10-16; pl. 58, figs. 1-4, 6, 7). Arbuckle Mountain region,
Oklahoma ; holotype, White Mound, sec. 20, T. 2 S., R. 3 E.,
Murray County, Okla.; holotype, U. S. National Museum;
figured specimens, Museum of Comparative Zoology, Har-
vard University.

HENRYHOUSE FORMATION
CEPHALOPODA
LEUROTROCHOCERAS STEVENSI Miller and Collinson 1952

(pp. 622-623, pl. 84, figs. 1, 2). Holotype, NE14, SW1j, sec. 4,
T.2N., R. 6 E., Pontotoc County, Oklahoma ; State University
of ITowa, 9813.
CHIMNEYHILL LIMESTONE?

CLIFTONIA (CLIFTONIA) BELLULA Ulrich and Cooper 1936
(p. 337, pl. 48, figs. 14-16, 19). The holotype came from a
“Boulder in the Johns Valley shale, thought to have come
from the Chimney Hill limestone, of Early Silurian (Med-
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inan) age; Johns Valley, Oklahoma.” U. S. National Museum,
91881.

REFERENCES

Amsden, T. W., 1956. Catalog of fossils from the Hunton group,
Oklahoma: Okla. Geol. Survey, Circular 38, pp. 1-63.

Miller, A. K., and Collinson, C., 1952. A trochoceratoid nautiloid
from the Henryhouse shale (Silurian) of Oklahoma: Jour.
Paleontology, vol. 26, pp. 622-623, 1 pl.

Ulrich, E. O., and Cooper, G. A., 1936. New Silurian brachiopods of
the family Triplesiidae: Jour. Paleontology, vol. 10, pp. 331-
347, 3 pls., 1 text fig.

Whittington, H. B., 1956. Type and other species of Odontopleur-
idae (Trilobita): Jour. Paleontology, vol. 30, pp. 504-520, 4
pls., 4 text figs.

OIL SEEPAGES NEAR ADAIR, OKLAHOMA
Edward C. Stoever, Jr.

During the examination of new quarries supplying crushed
rock to the Northeast Turnpike, an occurrence of petroleum-
bearing limestone was noted in a large quarry three miles north-
east of Adair, Oklahoma. This quarry presents an unusually good
exposure of the Hindsville limestone of Chester age. The face of
the quarry is probably in excess of 35 feet, although the quarry
was partly flooded at the time of investigation, and only the upper
24.5 feet were exposed. The section exposed is:

Soil and weathered limestone overburden.. 0 to 5 feet
Light gray and greenish gray interbedded flaggy fine-
grained silty limestone and calcareous siltstone, all
exhibiting cross-bedding . . 4 feet
Dark gray, coarse-grained, massive crinoidal lime-
stone, heavily saturated with petroleum; some

stylolites present 8.5 feet
Light gray, fine-grained, massive,
gilty limestone 12 feet exposed

The quarry face of 35 feet probably represents the whole of
the Hindsville limestone, as its maximum thickness in this area,
as reported in recent Master of Science theses of the University of
Oklahoma, is 36 feet. Unfortunately, no information could be ob-
tained as to the nature of the quarry floor. The upper 4 feet; of
the face, however, is typical of the transition zone between the
Hindsville limestone and the overlying Fayetteville shale.

The petroleum is confined to the 8.5 foot coarse, crinoidal lime-
stone, and no trace of petroleum was noted in adjacent beds, The
rock is quite heavily saturated, particularly in the upper 2 to 3
feet, and five well-developed seeps have formed on the quarry
walls. A sample from within the upper 3 feet of the oil-saturated
zone was found to contain 2.84% hydrocarbon by weight.

Oil seeps and shows are not uncommon in northeastern Okla-
homa, but the occurrence of a reservoir rock of this thickness and
permeability below the Fayetteville should be of interest.
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BLAINE COUNTY ADDED TO GAS AREA
Louise Jordan :

Blaine County, in the northwestern part of the state, becomes
the sixty-eighth county to produce petroleum products with the
discovery of gas in the Chesterian rocks of the Mississippian
system. This rank wildeat and discovery well (John W. Coyle, Jr.
and Perkins Brothers No. 1 Dougherty, SW14, SW14 SW1j sec.
10, T. 19 N,, R. 11 W.), thirteen miles south of the Ringwood field,
flowed 3,785,000 cubic feet of gas per day from a depth of 7,415
to0 7,570 feet. In December, 1955, Johnston was added to the list of
producing counties with a flow of gas from a depth of 1,134 feet
in the Wapanucka formation of Morrowan age. Probably Dewey,
Woodward and Roger Mills Counties will be the next areas added
to the list, leaving Adair, Cherokee, Choctaw, Delaware, Harmon,
and Pushmataha as unproductive.

1956 Field Trip of SEPM

The Permian Basin Section of the Society of Economic
Paleontologists and Mineralogists was held May 11 and 12 in
Parker County, Texas. The guide book of 78 pages was prepared
by several geologists. Dr. Leo Hendricks was the leader and his
map of southwestern Parker County prepared for the Texas
Bureau of Economie Geology is issued in preliminary form in the
packet. Dr. O. D. Weaver wrote a general chapter on the Fort
Worth Basin, Dr. B. J. Scull presented his sedimentary analysis
of the Meek Bend sandstone, which shows that deposition was by
long-shore currents. Fusulinids of the Hill Creek beds are de-
scribed by W. E. King. R. J. Cordell used his method of comparing
peak occurrences of ostracode species for stratigraphie purposes.
An ostracode occurrence chart of the Desmoinesian of the Ard-
more Basin is his Fig. 2. The generalized structural map (by Mark
Clement and R. C. Weart) is on the top of the Ellenburger and on
top of the Arbuckle in Love, Carter, Jefferson, Cotton and Tillman
Counties, Oklahoma.

Copies of the symposium are obtainable for $5.00 each from
E. A. Vogler, Treasurer, Shell Oil Co., Midland, Texas.

The Axioms of Uranium Mining (**)

1. Over thelong pull, the biggest profits lie in a well planned,
long term exploration program.

2. Regardless of quantity or quality of experience else-
where, the record shows that it takes about two years for
engineers, prospectors and geologists to become effective
in uranium exploration.

3. Make sure that you learn both state and federal mining
laws, and equally important, find out what is the pre-
vailing local custom regarding the mining laws.

4. Think of mining in terms of pounds of uranium rather
than necessarily in tons of ore, but don’t get the idea
that this eliminates large enterprises.

5. There is generally more profit in mining than in milling.
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6. If you seriously intend to explore and mine uranium, you
can get a lot of helpful information and save yourself
time and money by talking with on-the-spot AEC officials
first.

7. If you are going into the uranium business by buying
uranium stocks, be careful.

THE BERENDS FAUNA OF BEAVER COUNTY
A review by David B. Kitts

The Berends fauna consists of organisms preserved in Pleisto-
cene deposits above the Pearlette volcanic ash 4.5 miles north and
one mile west of Gate, Beaver County, Oklahoma. In the past,
molluses (Taylor, 1954), fish (Smith, 1954), mammals (Rinker
and Hibbard, 1952; Taylor, 1954; and Smith, 1954) and a bird
(Mengel, 1952) have been recorded from the locality. A paper by
Starrett (Pleistocene mammals of the Berends fauna of Oklahoma,
Jour. Paleontology, Vol. 30, 1956, pp. 1187-1192) deals with recent
additions to the mammalian fauna including a prairie vole, a
pocket gopher, a pocket mouse, a meadow vole, a new species of
muskrat, the common shrew, the shorttail shrew, a coyote, two
species of beaver, a new species of deer mouse, a horse, a rabbit,
and an elephant. From nearby deposits of apparently equivalent
age, an incisor of a very large rodent was found. It has been tenta-
tively referred to the Sciuridae, or squirrel family. Starrett’s con-
clusion that these mammals lived during a cool moist period is
consistent with the conclusions of other workers based upon analy-
seg of the other faunal elements and on the pollen found in the
deposits.
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POTASH AGSTONE IN OKLAHOMA
by
Albert L., Burwell

The name potash agstone was coined by W. D. Keller, a
University of Missouri geologist, to designate potash-bearing
rock which may be used to replenish potash in depleted soil in
much the same manner as limestone, dolomite, and phosphate
rock are used to replenish lime, magnesia, and phosphorus. Pro-
fessor Keller is recognized as a pioneer in this field. His article in
the May (1953) issue of Pit & Quarry, entitled “Potash agstones
as possible aids to soil improvement”, contains much information
and suggests avenues for research and development. Just as the
addition of limestone is not beneficial to all soils and to all crops
neither can potash agstone be expected to be beneficial in all cases.
However, a large demand and markets can be predicted if un-
warranted claims are not made for the material, - claims that
have not been substantiated experimentally. A wide difference of
opinion exists regarding -the agricultural value of potassium-
bearing rocks, much of which is due to lack of exact knowledge
of the availability to plants of the contained potash, but the atmos-
phere is rapidly being cleared as new evidence is being published
and new methods of material preparation, other than conventional
crushing and grinding, are being tried. '

From time to time, attempts have been made to use the potas-
sium-bearing minerals contained in granite rock as replenishing
agents in agriculture, since the potassium which occurs in the
feldspar and micas is easily released for plant consumption.
Foreign scientists recorded the results of their experiments as
early as 1912, Numerous reports have been published since that
time, some substantiating and some disproving the value of
granite rock as a potash source for plant food under local condi-
tions. In 1950, the Connecticut Agricultural Experiment Station at
New Haven published Bulletin 536 by T. R. Swanback, entitled
“Granite stone meal as a source of potash for tobacco.” In the
summary, Agronomist Swanback states: )

“(1) Granite meal used in the experiments carried a total potash
content of at least 7 percent. In addition, the material con-
tained small amounts of calcium and magnesium, and traces
of boron, copper, zine, titanium, nickel, chromium, manga-
nese, lead and possibly vanadium and silver.

(2) It was shown that total potash in stone meal was released by
boiling with 5 percent hydrochloric acid solution.

(3) Neubauer tests with stone meal revealed that the root
action of rye seedlings released as much potash as would
correspond to more than 500 pounds of K:O per acre in soil.

(4) A solution of about 0.02 normal nitric acid, corresponding to
the nitric acid (nitrate) produced in a properly fertilized
tobacco field, released 1.14 percent of the potash of the stone
meal.
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(56) An application of 2 tons of stone meal per acre, combined
with the usual amount of nitrogen and phosphoric acid,
produced fully as good a yield and quality as the standard
6-3-6 formula.”

At about the same time, E. R. Graham of the University of
Missouri was working in cooperation with Professor Keller on a
number of potassium-bearing rocks. They came to the conclusion
that “. .. the uptake of potassium from pulverized potash agstone
does occur, varying with the plants, the soil, and the agstone ap-
plied.” :
The fact that several workers on the agricultural use of
granite meal have obtained contradictory results and that tests
were made under uncertain conditions of fineness and controls, led
Charles J. Lyons, Department of Botany at Dartmouth College,"
to investigate the availability of nutrient potassium in the several
minerals of which granite is composed rather than the granite
as a whole. He delivered a paper “Nutrient potassium from feld-
spar and mica” before the American Society of Plant Physiologists
at East Lansing, Michigan, on September 7, 1955, in which he de-
scribed his experiments and the results. In summarizing, he
states: “we believe we have shown (1) that the hydrolysis of
finely ground microcline and muscovite provides a small amount
of potassium ions, used effectively by certain legumes including
alfalfa and at least some of the clovers, (2) that naturally weath-
ered biotite supplies potassium in appreciable amounts to a variety
of plants in micaceous soils, (3) that Alsike, Ladino and white
clover are able to obtain more than hydrolytic potassium from
unweathered microcline in true soils, (4) that under certain con-
ditions favorable to their occurrence and growth, one of the
sulfur-oxidizing bacteria, probably Thiobacillus thiooxidanes, can
release potassium from microcline and muscovite in amounts suf-
ficient to provide this essential element for the growth of to-
bacco and tomato plants.”

What Is Granite?

For the reader who is not familiar with mineralogical terms,
the following explanation is given. Aecording to Dana igneous
rocks “. .. are those which have been formed by the cooling and
subsequent solidification of a once hot and fluid mass of rock
material which is known as a magma.” The type of minerals to be
found in any igneous rock would depend mainly upon the chemical
composition of the molten magma. Obviously there exists a very
large number of possible combinations. All magmas are siliceous
but where the silica is not present in an amount sufficient to com-
bine with all the basic oxides the resulting rock would not show
free quartz. Since granite is composed principally of quartz and
feldspar crystals, there must have been present in the magma an
excess of silica over that required to combine with the basic
oxides to form silicates. C. H. Taylor defines granite in Oklahoma
Geological Survey Bulletin 20, “Granites of Oklahoma”, as “an
igneous rock of deep-seated origin; that is, it was formed at con-
siderable depth below the surface by the solidification of a mass
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of rock, molten at high temperature. Large bodies of molten rock
at considerable depth cool very slowly; smaller bodies, especially
at or near the surface, cool much more rapidly. As this molten
rock cools, the different minerals crystallize out according to
definite laws until the whole is solid.” The varieties and color of
granite are due to the presence of minerals other than the quartz
and feldspar, commonly such minerals as muscovite and biotite.
Igneous rocks in Oklahoma other than granite include gabbro,
diabase, diorite, and basalt among others. To all intents and pur-
poses it may be stated that all granites are composed of feldspar,
quartz and mica with more or less quantities of accessory minerals
although the proportions may differ. Feldspars of the orthoclase
group and the micas are potassium-bearing minerals and, as
such, are important suppliers of that element in soils of which they
are a part. It should be mentioned that igneous rock because of
its origin in many cases contains the so-called trace elements
which are known to be essential to successful plant growth and
development. It is known also that in removing crops from the
land the soil is gradually depleted of its trace elements and potas-
sium along with other elements needed for plant growth.

Commercial fertilizer manufacturers recognize the fact of
soil depletion and offer fertilizer blends calculated to correct the
deficiency. In most cases the potassium replacement is in the form
of soluble salts such as the chlorides, sulfates, nitrates, and car-
bonates, and is offered blended with nitrogenous material, phos-
phate-bearing compounds, and diluents. Chloride of potassium is
the most abundant and the lowest-in-cost of the water-soluble
potassium salts and is the most used, although the introduction of
chloride ion into the soil is in many cases objectionable. The sul-
fates or nitrates are more desirable, but they both leave the soil in
an acid condition after absorption of the potassium by the plants.
The reverseis true for the carbonate, which makes the soil alkaline
and is unsuited to some crops.

Just as there is a difference of opinion among agronomists
regarding the choice of slowly available phosphate in rock phos-
phate versus readily-available phosphate in “superphosphates”,
there will undoubtedly be a difference of opinion over the use of
more-slowly-available potash agstone in place of quickly available
soluble salts of potassium. Probably there is place for both.

Granite in Oklahoma

Oklahoma Geological Survey Mineral Report 25 deals with
mineral industries in Oklahoma in 1952. The following quotation
is from this report:

“The granite industry of Oklahoma is centered in the Wichita
Mountain district, in the southwestern part of the State, where
production in 1952 was reported from six operators in Comanche,
Greer, and Kiowa Counties. During the year a new quarry was
opened near Mill Creek, Murray County, in the central part of the
Arbuckle Mountains. It is the first granite quarry to be operated
in the Arbuckle Mountains in about 35 years.
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Production is from pre-Cambrian granites that are predomi-
nantly pink and red. The granite is used mostly for monumental
stones and partly for exterior trim. Much of the stone is finished
in plants in the Wichita Mountain district, but some is exported
as rough stock to other states. In 1952 granite production was
5,300 tons with a value of $511,000.”

In the quarrying and finishing of granite for use in the
building trade and for monumental stone the amount of material
actually utilized is an extremely small portion of the raw rock in-
volved in the operation. An enormous amount of material is rejec-
ted as defective or unsuitable. The finishing of a panel or monu-
ment from a rough block of granite produces a mass of rubble and
dust, representing a large percentage of the original block. Fur-
ther, it should be remembered that rock of a quality suitable for
building and monumental purposes is but a small fraction of the
total granite which is available if a use can be found for it.

Soils derived from the weathering of granite are recognized
as among the most productive agriculturally. The great expanses
of badly fractured rock, stone of poor color, or otherwise unde-
sirable granite,—the great piles of discarded blocks in the operat-
ing and abandoned quarries, and the accumulation of rubble and
dust at the finishing plants arouse only a feeling of contempt, and
disparaging remarks such as: “What earthly use can there be for
such junk ?” However, the question is provocative,
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There are several different kinds of granite in the Wichita
Mountain area. The differences lie mainly in the physical char-
acter of the rock and the minor components which give the dis-
tinctive color or appearance. Most of these granites contain
approximately 60 percent feldspar, 80 percent quartz, with the
balance made up of biotite, hornblende, magnetite, hematite, and
other minerals. In the Cold Springs granite, the quartz may be less
than 20 percent, whereas the hornblende may be as much as 10
percent, and the feldspar as much as 65 percent. In the Arbuckle
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Mountain area, the granites at most places contain 30 to 35 per-
cent quartz and about 55 percent feldspar, with the biotite running
from about 3 percent to nearly 10 percent. In the western part of
the Arbuckle area, porphyritic rhyolite masses are encountered,
but it is expected that chemical analyses would indicate that the
rock was derived from a magma similar in composition to that
of the other granites of the area.

Chemical analyses of several Oklahoma granites are shown
in Table 1, but none is from the Arbuckle Mountain area. How-
ever, results of mineralogical examination are given in Oklahoma
Geological Survey Bulletin 20, by C. H. Taylor (1915) which indi-
cate the composition and approximate proportions of the con-
stituent oxides, from which it may be assumed that the percentage
of the principal oxides is approximately the same in both the
Arbuckle and Wichita Mountain granites. Chemical analyses of

feldspar fractions separated from a number of granites are given
in Table 2.

Material occurring in Oklahoma, other than granites and
micas, which may be classed as potential potash agstone includes
basalt, diabase, rhyolite, aplite, pumicite (volcanic ash), glau-
conite, and many shales and clays. These are all classed as silicates.
Together with limestones, dolomites, and sandstones they consti-
tute the soil-forming rocks. The potassium content of limestones,
dolomites, and sandstones normally is very small and where
present can be attributed to the presence of argillaceous impuri-
ties or possibly to feldspar grains. Chemical analyses of a few
of many volcanic ash deposits indicate a considerable range of
potassium content, as shown in Table 3. Table 4 will convey an
idea of the potassium content of Oklahoma shales and clays and
Table 5 lists several limestones and dolomites for comparison. As
a matter of general agricultural information these tables also show
the lime, magnesia, phosphorus, and manganese content of the
soil-forming rocks.

The availability of the potassium for plant food in the various
soil-forming rocks is a matter of considerable importance. Sup-
posing a granite and shale both contain the same percentage of
potassium, is it to be expected that the potassium is equally
available to plants ? Probably not. It is thought that when feldspar
weathers it is largely due to acidic constituents in the water with
which it comes in contact, such as carbon dioxide. This weathering
results in water-soluble potassium compounds. Simjlar conditions
may or may not affect potassium-bearing shales. In some cases,
at least, base exchange activity may render the potassium availa-
ble. In other cases, it may be bacteriological action which supplies
the solubilization. What is known about the availability of potas-
sium from the minerals of granite should lead to study on availa-
bility of potassium from shales and from volcanic ash which
contain potassium in amounts comparable with that of granites.
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TABLE 1
Oklahoma Granites

Serial No. * , 4 5 6 7
Name of Granite Cold Springs Lugert Reformatory Spavinaw
Y % o Yo
SiO. (silica) 63.04 73.61 74.14 71.10
Al:O: (alumina) 14.30 11.97 12.97
Fe:0s (ferric oxide) 1.25 2.34 1.07 20.60
FeO (ferrous oxide) 6.12 1.51 1.20
CaO (lime) 4,38 1.38 0.48 0.48
MgO (magnesia) 1.75 0.19 tr, tr.
BaO (barium oxide) _ 0.04 S—
SrO (strontia) —_— 0.02 _— —_
K:0 (potasia) 3.17 4.32 5.30 3.76
Na.O (soda) 3.57 3.76 4.61 '
H.O (water) 0.05 0.32 0.12 111
L.0.1. (loss on ign.) 0.72 0.35 0.19 )
TiO- (titanium dioxide) 1.43 0.46 0.25 —_—
MnO (manganese oxide) 0.09 0.09 0.03 —_—
P:0s (phos. oxide) 0.28 0.15 tr. N
Total oxides 100.19 | 100.51 100.36 100.09

Serial No. * Shead, A. C., Chemical Analyses of Oklahoma Mineral
Raw Materials, Oklahoma Geological Survey Bulletin 14, 1929.
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FELDSPAR FROM OKLAHOMA GRANITES

TABLE 2

Lab-No. " | 9983 | 99954 [10023A1] 10146 | 10147 | 10148 | 10149 | 10150 10151
Sec, Twn. R.| 3-35-5E 6-4S-6E 26-6N-21W | 20-SN-18W | 19-3N-14W | 22-3N-14W | 32-SN-18W | 223N-17W | 32-5N-18W
Johnston Johnston Greer Kiowa Comanche | Comanche Kiowa Kiowa Kiowa
Name 10 Acre Gravel Reformatory | Campbell Quanzh Lugert Elk Mt. Radjminski | Cold Spring
Mt, Dike
o v
Si0s 6440 | —— | 66.07 | 67.06 | 6656 | 6748 | 6560 | 6836 | 65.99
ALLO: 2098 | —— | 1922 | 1881 | 1882 | 1854 | 1958 | 1843 | 19.72
Fe:0: 047 | — 0.85 0.82 0.90 0.57 0.52 0.38 0.70
TiO: — | = | = 0.07 0.11 0.17 0.1 0.07 0.16
Ca0 176 | — 0.56 0.29 0.34 0.16 0.99 0.26 0.60
MgO 0.07 | — 0.0 tr. tr. tr. 0.16 0.15 0.14
BaO —_— _ 0.18 e _— —_ —_
K:0 748 8.53 7.48 6.14 6.9 7.25 8.32 7.44 7.60
Na:0 470 | 365 5.93 7.04 6.55 6.56 4.56 5.34 5.53
H:0 0.05 | — 0.00 0.08 0.06 0.06 0.00 0.02 0.03
LO.L 017 | — 0.41 0.00 0.00 0.00 0.10 0.10 0.12
otal 100.08 | —— | 100.16 | 10031 | 10045 | 100.79 | 100.05 | 10052  |100.59

Note: —— not determined

* Analyst, T. E. Hamm

# Analyst, A. L., Burwell
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TABLE 3

SOIL-FORMING IGNEOUS MATERIALS

Material Location County K:0 Na:0 Ca0 MgO MnO P:Os
Voleanic ash# Sec. 8, T.5N., R. 28ECM Beaver 4.40 296 037 tr. —
Volcanic ash# Sec. 15, T. 14N, R. 16W. Custer 3.20 4.42 053 0.23 —
Volcanic ash # Sec. 20, T. 4N, R. 3E. Garvin 3.35 2.04 061 041 —
Volcanic ash# Sec. 10, T. 28N., R. 26W. Harper 567 291 1.08 nil —
Volcanic ash# Sec. 17, T. 19N., R. 12E. Haskell 407 255 0.68 038 —
Volcanic ash # Sec. 4, T.9N.,R. 12E. Hughes 398 241 0.78 035 —
Volcanic ash # Sec. 19, T. 10N, R. 10E. Okfuskee 4.89 257 068 0.23 —
Voleanic tuff* Sec. 8, T. 55., R. 26 E. MecCurtain 1.43 5.67 0.43: tr.  tr. 0.04
Basalt* Sec.33,T.6N., R.1IECM Cimarron 054 278 9.18 5.17 0.15 0.54
Diorite* Sec. 10, T. 5S., R. 23E. McCurtain 053 5.84 6.02 829 0.10 0.13

#Burwell, A. L., Cellular Products from Oklahoma Volcanic Ash, Oklahoma
Geologmal Survey Circular 27. (1949)

*Shead, A. C., Chemical Analyses of Oklahoma Mineral Raw Materials,
ka homa Geological Survey Rulletin 14. (1929)
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Lab. Yo Vi Yo To % Yo
No. Name Location K:0 { Na:O| CaO | MgO { P:0s | MnO:
10034 clay at Shattuck Sec. 11, T. 18N, R. 25E. 2.08 | 065 | 6.70 | 2.89 | 0.056 | —
Ellis County
10087 Hilltop shale Sec.11,T.8N.,, R. TE. 245 | 039 | 0.85 | 223 | 0.03 | 0.03
Seminole County
10086 Duck Creek shale Sec. 5, T.5S., R.6E. 1.51 0.35 |26.49 | 2.10 0.06 | present
Marshall County ‘ n.d.
10106 Cheyenne clay Sec. 2, T.14N., R. 24W. 2.30 | 043 | 9.64 | 3.16 | 0.08 | present
Roger Mills County ’ n.d.
10111 Shale (1) over Sec. 9, T.11N., R. 13E. 260 | 1.01 ! 090 | 191 | — | 0.18
Henryetta coal Okmulgee County
10112 Shale (2) over Sec.9,T.11N., R. 13E. 289 | 0.89 | 0.64 | 1.90 | —— | 0.12
Henryetta coal Okmulgee County
10113 Shale at Yahola Sec. 22, T, 15N, R. 16E. 214 | 1.68 | 0.66 | 1.73 | nil 0.17
Hill Muskogee County
10114 Shale above Broken Sec.2,T.20N., R. 15E. 295 142 | 040 | 1.96 | — | 0.11
Arrow coal Rogers County
10115 Shale above Sec. 17, T. 22N., R. 14E, 3.62 | 1.68 | 295 | 2118 | —— | 0.08
Dawson coal Tulsa County
10116 Nellie Bly (1) Sec. 2, T.17N., R. 10E. 232 | 1.46 | 0.86 | 2.18 | nil 0.06
shale Creek County
10117 Nellie Bly (2) Sec.2,T.17N., R. 10E, 2.52 1.44 2.68 2.57 — | 0.09 "
shale v Creek County
10164 Osage Park shale Sec. 2, T. 26N., R. 10E. 321 | 162 | 395 | 353 | 0.16 | 0.11
Osage County
10165 Dowd (1) shale Sec. 12, T. 28N., R. 2W. 3.15 | 1.88 | 4.95 | 5.46 | 0.10 | 0.07
Kay County
10166 Dowd (2) shale Sec. 12, T. 28N., R. 2W. 253 | 1.38 | 885 | 810 | 0.08 | 0.17
. Kayv County
10177 Sericitic shale Sec. 3, T. 5S., R. 24E. 1.69 | 1.58 | 8.04 [11.39 | 0.07 | 0.07
' McCurtain County
10193 Gypsiferous shale Sec. 13, T. 8N., R. 22W. 294 | 134 | 629 | 513 | —— | 0.04

Beckham County






TABLE 5
SOIL-FORMING ROCKS
LIMESTONES & DOLOMITES

K0 Na-0 CaO MgO P-0s MnO:-
Lab. No. Name Location % % %o o %o o
10081 Henryhouse Sec. 4, T.2N., R, 6E. 0.90 0.38 37.40 6.05 nil present
marlstone Pontotoc County
10091 Baum limestone Sec. 11, T. 4S., R. 4E. —_— —— 5463 0.48 0.003 n.d.
Chemical grade Johnston County
10092 Baum limestone Sec. 11, T. 48, R. 4E. 0.10 040 27.80 18.24 0.0001 ——
1o argillaceous Johnston County
10095 Baum limestone Sec. 2, T.48., R. 4E. — —— 5463 0.38 0.000 —
Chemical grade Johnston County
9931, 2,3 Hale limestone Sec. 22, T.18N.,R.20E. —— —_ 53.57 0.76 0.09 0.04
comp. Mayes County
9934, 5,6, Goodland Sec. 18, T. 6S., R. 20E. _— S 55.02 0.55 0.017 0.01
7 comp. limestone Choctaw County
9897- Pitkin limestone  Sec.15,T.16N, R.20E. —— _— 50.24 1.50 0.16 0.04
9900 Cherokee County
9821 Royer dolomite Sec. 36 T. 2S., R. 8E. 0.0569  0.036 30.16 21.64 0.003 sl tr.

nston (‘mmfv






It seems evident from consideration of chemical analyses of
Oklahoma soil-forming rocks that soils derived through the weath-
ering of igneous materials and from many of the shales, originally
contain sufficient potassium compounds to take care of plant
requirements. Continuous long-time cropping may have reduced
the potassium content to the point where the soil is deficient
in this element. Other soils have a potassium deficiency because
it was not there in the first place. The question naturally arises
as to what is the best means of supplying or replenishing the
potassium. Currently, the use of soluble potassium salts is the
means employed in spite of the high cost of these salts and the
introduction into the soil of objectionable byproducts. However,
there are areas where crop considerations together with economic
considerations have encouraged the use of naturally occurring
soil-forming rock. For example, granite dust and granite stone
meal are being marketed commercially in Massachusetts, Penn-
sylvania, North Carolina, and Georgia, and glauconite is being
marketed in New Jersey. Where the granite dust and meal are
byproducts of existing industry, as is evidently the case in Massa-
chusetts and Georgia and should be the case in Oklahoma to some
degree, the cost of preparation of the granite rock will be materi-
ally less than where the massive rock must be reduced to small
particle size. Keller recommends minus 200 mesh. However, the
high cost of crushing and grinding granite rock may be partially
reduced by making use of an old-time procedure, namely, by sub-
jecting the rock to a temperature sufficiently high to cause
excessive expansion of the mineral ingredients followed by des-
tructive contraction on cooling, especially when the cooling is ac-
celerated by sudden immersion of the hot rock in water. What
effect, if any, this treatment might have on the availability of the
contained potassium is not known. It is known, however, that heat
treatment of some rock minerals renders the potassium more
readily available. Experiments conducted in the Oklahoma Geo-
logical Survey laboratory have demonstrated that Oklahoma gran-
ites heated for short periods in the temperature range between 700
and 1000° C. and quickly water quenched may be pulverized
readily by passing through rolls. As a matter of fact, certain
coarsely crystalline stone may be crushed between the fingers fol-
lowing this treatment. Further, it has been demonstrated in the
Survey laboratory that following this heat treatment when the
pulverized material is subjected to action of an electrostatic sepa-
rator much of the mica and iron-bearing minerals are removed,
leaving a mixture of feldspar and quartz. It is, of course, possible to
separate these two materials by several means, the usual one being
by flotation. Laboratory Sample 9983 in Table 2, represents feld-
spar separated from granite following the above heat treatment.

It is not within the province of the Oklahoma Geological
Survey to conduct experiments in the field of plant science or
soils. The information in this paper is presented with the hope
that persons and organizations interested in maintaining and re-
building the soils of Oklahoma will carry on. Not only the farmer
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and rancher of Oklahoma should benefit but the industrial poten-
tial of the State would be materially increased. The preparation
of the potash agstone and its use in Oklahoma would appear to
warrant further investigation.

OKLAHOMA FOSSIL JELLYFISH

It is astonishing that jellyfish are preserved as fossils in
any kind of sediment. They are about 99 percent water. Well-
preserved specimens have been found in black shale of Middle
Cambrian age in British Columbia. The Solnhofen lithographic
limestone of Bavaria, famous for fossil birds, has yielded fine
specimens. Otherwise, fossil jellyfish are indeed rare.

Some unusual specimens from Kansas have recently been
described by Ralph H. King (State Geol. Survey Kansas, Bull. 114,
part 5). One was collected from the Hickory Creek member of
the Plattsburg formation (Missourian) in Johnson County, Kan-
sas; the other from the Calhoun shale (Virgilian) in Greenwood
County, Kansas. The specimens are assigned to a new genus,
Duodecimedusa, characterized by a twelve-lobed dise.

In 1954, Alvin West, Carl C. Branson, and Kenneth Masters
collected at a locality north of Stroud, and Masters picked up a
fossil of unknown affinities. In the light of the paper by H. J.
Harrington and R. C. Moore in which King’s description appeared,
and on the basis of an identification by R. C. Moore, the specimen
is Duodecimedusa, identical to or related to D. wycherleyi King.
The new specimen is as well preserved as one could ask for in a
fossil jellyfish. It is a cast about one inch in diameter and 2 inches
high. The twelve-lobed bell is succeeded by rows of twelve plate-
like elements, the symmetry of which weakens toward the margin.
The plates are reminiscent of the pedal lobes and marginal lappets
of modern Pericolpa, a member of the order Coronata. The slight
possibility that the form is in a stage of strobilation is rejected
as an interpretation because of the large size of the specimen.
The occurrence is in a calcareous unit in the Stonebreaker for-
mation (Virgilian), between the Reading and Elmont limestones.
The locality is on a county road on the side of a butte in the NW1y,
sec. 32, T.1TN., R. 6 E.

A similar, but poorer, specimen in the Oklahoma University
collection is from Pennsylvanian rocks from Kansas City, Kansas.
The four specimens from Kansas and Oklahoma, a cruciform
species from Nebraska, and an undescribed species from Egypt
are all the known Pennsylvanian jellyfish. In other parts of the
Upper Paleozoic, they are even rarer. One specimen is known
from the Mississippian of Belgium, two species are reported from
the Permian of Germany.

The two Oklahoma University specimens have been lent to
R. C. Moore, and it is hoped that he and King will study and de-
scribe them.
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THE MINERAL INDUSTRIES OF OKLAHOMA
IN 1954 AND 1955*

by

P.E. Tribble’, F.F.Netzeband’, and W.E.Ham®

Part 1
THE MINERAL INDUSTRIES OF QOKLAHOMA IN 1954

FINAL ADVANCE SUMMARY

The total 1954 value of Oklahoma mineral production was rnore
than $661 millions, 2.5 percent less than the record 1953 value.
Production of 19 minerals and mineral fuels was reported from
74 of Oklahoma’s 77 counties. Crude oil, natural gas liquids, natur-
al gas, coal, and cement were the five principal commodities in
value. Mineral fuels continued as the dominant commodities
among the State’s mineral resources, accounting for 94 percent
of the total 1954 value, followed by nonmetals with 4 percent and
metals with 2 percent. The decline in Oklahoma crude oil pro-
duction, the result of decreased allowables by the State regu-
latory agency, accounted for the major portion of the State’s de-
cline in mineral values,

MINERAL FUELS

Coal: The 1954 output and value of Oklahoma coal contirued
to decline for the 6th consecutive year. Production of 1.9 million
tons valued at $11.5 millions was reported by 56 producers in 14
counties. Okmulgee, Haskell, Rogers, LeFlore and Pittsburg Coun-
ties were the 5 principal producers, each reporting over $1 million
in value.

Natural Gas: Marketed production of natural gas amounted to
623 billion cubic feet valued at $43 millions, 4 percent greater in
quantity and value than in 1953. Production was reported from
more than 4,000 wells in 54 counties, of which Texas, Garvin,
Caddo, Grady and Oklahoma Counties led in the order named.
The gas industry continued its search for more reserves in 1954
with 383 gas wells completed out of a total of 8,786 well com-
pletions of all types. Estimated proved recoverable reserves of
natural gas increased in Oklahoma in 1954 to 12,396,148 million
cubic feet according to the Committee on Natural Gas Reserves
of the American Gas Association.

1Prepared under cooperative agreements for the collection of mineral statistics between the
United States Bureau of Mines, Department of the Interior, and the Oklahoma Geological
Survey.

ZAnalyst and Chief, respectively, Mineral Statistics Section, U. S. Bureau of Mines Region
IV, Bartlesville, Oklahoma.

3Geologist, Oklahoma Geological Survey.
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Natural Gas Liquids: Production of nearly 950 million gallons
of natural gas liquids, valued at $47.7 millions, was reported in
Oklahoma in 1954, a 12 percent increase in quantity and an 11
percent increase in value over 1953. Natural gasoline and cycle
products accounted for 47 percent of the quantity and 59 per cent
of the value with L-P gases the remainder. Estimated proved re-
coverable reserves of natural gas liquids in Oklahoma in 1954
were 334 million barrels, an increase of almost 30 million barrels
over 1953 estimates. '

Petroleum: Oklahoma crude oil production in 1954 amounted
to 186 million barrels valued at nearly $520 millions, a decrease
of 9 percent in quantity and 5 percent in value from 1953, Crude
oil production was reported from 57 of Oklahoma’s 77 counties
in 1954 with Stephens, Carter, Garvin, Osage and Seminole the
leading producers. Of the 8,786 wells which were completed in
Oklahoma in 1954, 5,417 were oil wells, 2,658 were dry and the
remainder were either gas or service wells. Estimated proved re-
serves of crude oil in Oklahoma were reported at nearly 2 billion
barrels, up 11 percent over 1953 estimates. There were 21 refin-
eries operating in the State during 1954 with a daily aggregate
throughput of 340,000 barrels.

NONMETALLIC MINERALS

Nonmetallic minerals produced in Oklahoma reached a new
record value of $26,330,000 in 1954, surpassing by nearly 8 per-
cent the old record of $24,527,000 established in 1953, Increased
construction activity and new plants manufacturing diverse rion-
metallic products accounted for the new production record. The
_ net gain in nonmetals helped offset the 1954 decline in total Okla-
homa value that resulted chiefly from lower production allow-
ables of crude petroleum,

Commodities that established individual all-time high values in
1954 were cement, gypsum, clays, and ground silica, whereas sand
and gravel closely approached the previously established record of
1953, and stone likewise was nearly equal to the earlier record set
in 1952. In dollar value the leading nonmetallic commodity was
cement, followed by stone, sand and gravel, clays, and gypsum.
Seven miscellaneous nonmetals made up the remainder of the
total.

New Developments

New plants were established, and at many older plants facilities
were enlarged or hours of plant operation were increased to sup-
ply the expanding markets of 1954.

Two new permanent sand plants were established, one by The
Dolese Co., north of Guthrie in Logan County, and another by the
Southwest Sand Co. west of Snyder in Kiowa County. The Cook-
son Hills Stone Co. began production of dimension sandstone from
quarries northeast of Muldrow, Sequoyah County, working lam-
inated sandstone from the Atoka formation, which was dressed
with mechanized equipment into finished slabs for ashlar con-
struction of residence homes and business buildings. Production of
a large tonnage of crushed granite for air base construection at
Altus, Jackson County, was begun late in 1954 by the H, D.
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Youngman Co. A new plant for the production of expanded shale
for use as aggregate in lightweight concrete blocks was completed
in October, 1954, by the Chandler Materials Co., near Tulsa,
shale from the Senora formation near Catoosa being the raw
material used. A new crushed limestone plant was in operation in
Payne County by G. M. Baker. In May, 1954, a new carbon black
plant was opened at Ponca City, Kay County, by a group headed
by the Continental Oil Co. High-abrasion carbon black is pro-
duced in a plant costing $2.75 millions.

Expansion of capacity of the Dewey Portland Cement Co. in
Washington County was made during the year. The St. Clair Lime
Co. began production of limestone from their new underground
mine at Marble City, Sequoyah County, in the spring of 1954 and
substantial shipments of lime were made to the newly opened cal-
cium carbide plant of the Midwest Carbide Co. at Pryor. Working
by room-and-pillar methods, the St. Clair Lime Co. produces
high-purity limestone for chemical use from a 27-foot face in the
upper part of the St. Clair limestone.

General gains continue to be reported for the new nonmetallic
commodities—high-purity dolomite, expanded clay products,
ground high-purity silica, bentonite, and sulfur—that have been
put into production in Oklahoma since the end of World War II.

A significant report in the nonmetals field, “Lightweight ag-
gregate from certain Oklahoma shales”, by A. L. Burwell, was
published as Oklahoma Geological Survey Mineral Report 24,
September, 1954.

Commodity Review

Native Asphalt: Output of native rock asphalt (bituminous
limestone and bituminous sandstone) was reported from Murray
County in 1954. Production and value were greater than in 1953.

Cement : Plants in Pontotoc and Washington Counties reported
a slight increase in cement production for a new record high in
1954. The Dewey Portland Cement-Co., in Washington County,
made several additions to its plant during the year.

Clay: Oklahoma clay production in 1954 was used primarily
in the manufacture of brick and tile, and to a lesser extent in the
manufacture of portland cement and light weight expanded clay
products. Brick and tile was produced in 12 plants in Creek, Cus-
ter, Garfield, Greer, Oklahoma, Pittsburg, Pontotoc, Seminole,
and Tulsa Counties. Bentonite was produced in Dewey County,
and some fire clay production was reported from Pontotoc Coun-
ty. Expanded lightweight aggregate was made from clay in Ok-
lahoma County and from shale in a plant newly established near
Tulsa.

Clay sold or used in 1954, including clay used for cement, was
452 thousand tons, valued at $1,283 thousand. This was a 101 per-
cent increase in value but a 22 percent decrease in tonnage com-
pared with 1953. A new record was set for clay value in Okla-
homa in 1954.

Gypsum: An all-time high tonnage and value of gypsum was
recorded in Oklahoma in 1954, in response to the higher demand
for wallboard, plasters, and portland cement. All production was
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from Blaine County, where 8 plants were in operation at South-
ard, near Watonga, and near Okeene.

Lime: A decrease in lime production in Oklahoma was reported
for 1954, during the period of conversion from open-face quarry-
ing to underground mining by the St, Clair Lime Co. in Sequoyah
County.

Pumicite: The Dyer and Kite plant in Beaver County reported
a slight decrease in pumicite production from that of 1953. Pumi-
cite was used in the manufacture of hand soap, concrete, paints,
and filters.

Salt: Output of salt increased in 1954, Three producers reported
production from Beckham, Harmon, and Woods Counties for
use principally as stock food and for recharging water softeners.

Sand and gravel: Production of sand and gravel was reported
from 46 counties in Oklahoma in 1954, Johnston, Tulsa, Ckla-
homa, Muskogee, Murray, Pontotoc, and Klngflsher were the
leadlng counties, accounting for 59 percent of the total value.

Most of the sand and gravel produced in Oklahoma was used
for paving concrete, and mortar. Second in tonnage and value
was glass sand, produced at three plants in the Arbuckie Moun-
tain distriet.

Production of sand and gravel in 1954 of 4,747 thousand tons,
valued at $4,089 thousands, was down slightly below 1953’s rec-
ord-breaking productlon of 5 012 thousand tons, valued at $4,259
thousands. A decline in road construction was largely responsible
for the loss.

Ground sand and sandstone: For the fifth consecutive year
production of ground silica made from high-purity glass sand
showed an increase in tonnage and value. New grinding facilities
were added in 1954 to the plant of the Pennsylvania Glass Sand
Corp. at Mill Creek, Johnston County.

Stone: Oklahoma stone producers reported in 1954 nearly 8
million tons of crushed limestone, dimension granite, dimension
sandstone, dimension limestone, crushed sandstone, and miscellan-
eous stone (chat). The reported value of $8.24 millions was a 4
percent increase in value and a 6 percent decrease in tonnage com-
pared with 1953. Production was reported from 28 counties with
Tulsa, Comanche, Murray, Kiowa, Ottawa, and Atoka account-
ing for the majority of stone tonnage in Oklahoma. Twenty-seven
of the forty-eight stone producers reported production of erushed
limestone in 1954, which was used primarily for concrete and
road construction.

Sulfur: A slight decrease in tonnage and value of sulfur, pro-
duced from waste natural gases by Joe L. Parker at Madill, Mar-
shall County, was reported in 1954.

Tripoli: Tonnage of tripoli produced in Ottawa County showed
a slight decrease over that produced in 1953.

METALLIC MINERALS
Mine production of lead and zinc in 1954 in Oklahoma recovered
considerably from the marked decline in production experienced
from June through December of 1953. Increased prices have
stabilized the production of lead and zinc throughout 1954. This

31





stabilization was brought about by the Government purchase pro-
gram for long term stock pile objectives and has helped to reduce
metal stocks from nearly 200 thousand tons in January to less
than 125 thousand tons in December, 1954.

Lead-Zinc: Crude ore productlon in Oklahoma increased 24
percent in 1954 over that produced in 1953, resulting in a 34 per-
cent increase in recoverable lead to 14,204 tons and a 23 percent
increase in recoverable zinc to 43,171 tons. Production of lead
and zinc varied little during the months of 1954 and no strikes
were reported within the state.

Base metal prices at the beginning of 1954 were quoted at 1314
cents per pound for lead and 10 cents per pound for zinc, same
as ending prices of 1953. Prices started declining toward the
middle of January until March when they picked up slightly with
the rise in the London market and in anticipation of the Govern-
ment Stockpile program. Lead prices reached a peak of 15 cents
in October and continued throughout the year, while zinc prices
reached their peak in September of 11145 cents and continued
until the last of December when they ended the year at 1114. Tri-
State District of Oklahoma, Kansas, and southwest Missouri
produced 4,092,278 tons of crude ore in 1954 compared to 3,454,-
980 tons produced in 1953. This increased production yielded
24,497 tons of lead concentrates containing 18,314 tons of re-
coverable lead and 127,053 tons of zine concentrates (including
360 tons from old tailings remilled), containing 64,322 tons of
recoverable zinc. Crude ore production in the District increased
16 percent in 1954 over 1953, lead concentrate recovery was up
29 percent, and zinc concentrate recovery was up 19 percent from
that of 1953. Oklahoma accounted for 77 percent of the District’s
lead concentrates and 66 percent of its zinc concentrates. Kansas
produced 22 percent of the District’s lead concentrates and 31
percent of its zine concentrates. Southwest Misgsouri was respon-
gible for less than 1 percent of the District’s lead concentrates
and 3 percent of its zinc concentrates. The District’s average zinc
concentrate recovery was 3.10 and lead concentrate recovery was
0.60 for a combined lead-zinc recovery of 3.70 in 1954, compar ed
to a combined lead-zine recovery of 3.48 in 1953.

-About 60 mines were operating in the Tri-State District in
1954 ; 5 in Southwest Missouri, 35 in Oklahoma, and 20 in Kansas.
The Eagle-Picher Co. was the District’s largest producer. The
Indian Creek mine in Oklahoma began active production in 1954
and the Quick Seven operation in Southwest Missouri was closed
permanently due to depleted ores.

Miscellaneous Metals

Cadmium, germanium, indium, and gallium occurred in small
traces in the Oklahoma lead-zinc ore concentrates and were re-
covered from the flue and zine dusts of zinc retort smelters and
from the precipitate of zinc electrolytic smelters. These small
amounts produced are not assigned state origin by the Bureau
since their recovery is from the accumulated dusts and residues
of ores from several states and foreign countries.

Smelters: Three zinc retort smelters in Oklahoma operated in
1954, -
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Table II.—Value of Mineral Production in Oklahoma by Counties,

1953 - 1954

PRINCIPAL COMMODITIES

COUNTY 1953 1954 PRODUCED IN 1954, IN
ORDER OF VALUE
Alfalfa * 68,010 Sand and gravel, oil
Atoka ! 416,165 Stone, oil
Beaver 1,367,294 1,169,118 Nat. gas, oil, sand & gravel, pumicite
Beckham 25,635,864 17,469,593 Oil, nat. gas hqulds nat. gas, salt
Blaine * * Gypsum
Bryan 2,513,135 1,724,042 Oil, sand & gravel, nat. gas
Caddo 14,531,362 12,461,066 Oil, nat. gas, nat. gas liquids, sand & gravel
Canadian 368,335 440,971 011 nat. gas, sand & gravel
Carter 64,854,229 60,234,451 Oil, nat. gas liquids, nat. gas, sand & gravel, stone
Cherokee * 63,880 Sand and gravel
Choctaw t *  Stone
Cimarron 317,994 722,519 Nat. gas, oil, sand & gravel
Cleveland 6,532,446 6,475,826  Qil, nat. gas, nat. gas liquids, sand & gravel
Coal 2,541,155 2,332,919 Oil, stone, nat. gas, coal
Comanche 1,816,800 1,823,072 Stone oil, sand & gravel, nat. gas
Cotton 5,419,671 5,096,069 Oil, nat. gas, sand & gravel
Craig 75,973 46,745 Coal oil, nat. gas
Creek 26,487,014 27,372,263  Oil, nat. gas liquids, nat. gas, clay, sand & gravel
Custer * ' Clay
Delaware 1 Sand & gravel
Dewey 64,023 Clay, sand & gravel
Garfield 5,248,820 6,650,992 Oil nat. gas liquids, nat. gas, clay
Garvin 58,929,618 60,237,907 Oil, nat. gas liquids, nat. gas, sand & gravel
Grady 8,802,398 8,564,864 Qil, nat. gas, nat. gas liquids, sand & gravel
Grant 2,654,722 1 808,265 “‘1, nat gas
Greer 112,376 108,089 Stone, clay, oil, sand & gravel
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Table II. —Value of Mineral Production in Oklahoma by Counties,

1953-1954 (continued)

PRINCIPAL COMMODITIES

COUNTY 1953 1954 PRODUCED IN 1954, IN
ORDER OF VALUE
Harmon ! 192,072 Nat. gas liquids, salt
Harper 1 16,401 Nat. gas, oil
Haskell 3,288,924 1,909,156  Coal, nat. gas
Hughes 13,277,561 14,181,095 Oil, nat. gas, nat. gas liquids
Jackson 285,833 1,683,705 Oil, stone, nat, gas
Jefferson 2,785,795 2,385,255 Oil, nat. gas
Johnston 755,100 952,629 Sand and gravel, stone, ground sand & sandstone
Kay 9,802,965 11,740,099  Oil, nat. gas liquids, stone, nat. gas, sand & gravel
Kingfisher 1,061,367 1,383,499 Oil, nat. gas, sand & gravel
Kiowa 1,021,104 1,145,091  Stone, oil, sand & gravel, nat. gas.
Latimer 255,399 758,872 Coal, nat. gas
Le Flore 2,449,546 1,750,171  Coal, nat. gas, stone, sand and gravel
Lincoln 26,052,475 25,141,127  Oil, nat, gas liquids, nat. gas, stone
Logan 12,425,894 10,534,739  Oil, nat. gas, nat. gas liquids, sand & gravel
Love 465,041 474,613 Oil
McClain 7,505,241 6,534,968 Oil, nat. gas, sand & gravel
McCurtain ! ' Sand & gravel
McIntosh 632,622 989,382 Coal, nat. gas, oil, sand & gravel
Major 3,681,553 3,285,235  Qil, nat. gas liquids, sand & gravel, nat. gas
Marshall 6,892,370 5,232,515  Oil, nat. gas liquids, sulfur, sand & gravel, stone
Mays * 8,462 Stone, sand & gravel, oil
Murray 1,711,842 1,845,493 Stone, native asphalt, sand & gravel, oil
Muskogee 904,244 1,219,361 Oil, sand & gravel, stone, coal, nat. gas
Noble 8,525,356 8,016,105 Oil, nat. gas liquids, nat. gas, sand & gravel
Nowata 11,068,791 11,653,048  Oil, stone, nat. gas, coal
Okfuskee 8,931,807 11,892,205  Oil, nat. gas, nat. gas liquids
Oklahoma 43,552,945 36,268,306  Oil, nat. gas liquids, nat. gas, clay, sand & gravel
Okmulgee 6,146,255 6,634,904  Oil, coal, nat. gas liquids, nat. gas, sand & gravel, stone
Osage 32,977,079 35,999,836 Qil, nat. gas liquids, stone, nat. gas
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Table II. —Value of Mineral Production in Oklahoma by Counties,

1953-1954 (continued)

PRINCIPAL COMMODITIES

COUNTY 1953 1954 PRODUCED IN 1954, IN
ORDER OF VALUE

Ottawa 11,274,775 138,989,467 Zine, lead, stone, tripoli

Pawnee 5,797,439 6,070,386  Oil, sand & gravel, nat. gas liquids, nat. gas

Payne 13,754,676 13,592,758  Oil, nat. gas, nat. gas liquids, stone, sand & gravel

Pittsburg 1,709,513 1,493,939 Coal, nat. gas, sand & gravel, stone, clay

Pontotoc 17,624,276 19,122,058  Oil, cement, nat. gas liquids, sand & gravel, nat. gas,
clay, stone

Pottawatomie 13,910,446 12,492,770  Oil, nat. gas liquids, nat. gas

Pushmataha * ' Sand & gravel, stone

Rogers 3,690,317 4,523,783  Oil, coal, nat. gas

Seminole 32,802,074 81,473,618 O0il, nat. gas liquids, nat. gas, clay

Sequoyah 1,744,799 1,637,681 Coal, lime, stone, nat. gas

Stephens 95,226,639 65,653,844  Oil, nat. gas liquids, nat. gas, sand & gravel

Texas 18,406,324 22.810,710 Nat. gas, nat. gas liquids, oil, sand & gravel, stone

Tillman 583,937 623,209 Oil, sand & gravel

Tulsa 5,792,308 6,313,546 Oi%,_ sto(rile, sand & gravel, clay, nat. gas, coal, nat. gas
iquids

Wagoner 520,264 741,491 Oil, sand & gravel, nat. gas, coal

Washington 15,477,262 15,706,606 Oil, cement, stone, clay, nat. gas

Washita 1,234,123 1,002,510 Oil, nat. gas

Woods 23,769 30,479 Sand & gravel, oil, salt, nat. gas

Woodward * *  Sand & gravel

Various 000 e 108,307 Clay, stone

Undistributed 3,611,344 1,756,228

1Included with “Undistributed” to avoid disclosing individual data.





Part 2
THE MINERAL INDUSTRIES OF OKLAHOMA IN 1955
Preliminary Annual Summary

The total value of 1955 mineral production in Oklahoma was
a record-breaking $722.9 millions, 9 percent greater than in 1954
and 7 percent greater than the previous record established in
1963. In the new values mineral fuels accounted for 93 percent
of the total, nonmetals for 5 percent, and metals 2 percent. Seven-

i 3 vndrirnad $em TOEE ol morm
teen of the 19 minerals and minera! fuels produced in 1955 showed

value increases over comparative figures for 1954.

MINERAL FUELS

According to the Mid-Continent OQil and Gas Association, 121
new oil and gas pools were opened in Oklahoma in 1955 compared
with 155 in 1954. These new discoveries were reported in 33 coun-
ties. Lincoln County was the leader with 14 new pools, 9 oil and
5 gas, followed by Osage 11; Beaver 9; Garvin 8 ; and Grady and
Noble 6 each.

Coal: Coal production in Oklahoma increased in 1955 to nearly
2 million tons, valued at slightly more than $12 millions. Pro-
duction was reported from 13 counties, of which Okmulgee
County had the largest tonnage. Government coal purchasers for
foreign aid were made from 8 Oklahoma mines, including the
Cedar Creek mines at Stigler, Star and Blackstone mines at
Henryetta, Bluebonnet mine at Checotah, the Sequoyah mine at
Sequoyah, and the McNabb and Catoosa mines at Catoosa.

The McCurtain mine of the Lone Star Steel Company, one of
the larger mines in Oklahoma, was closed by fire late in 1955.

Natural Gas: Marketed production of natural gas in 1955 was
665,000 million cubic feet valued at $47 millions, 7 percent higher
than in 1954. More than 50 counties reported production of natur-
al gas. Texas County was the leading producer.

Natural Gas Liquids: The value of natural gas liquids pro-
duced in Oklahoma increased in 1955 to $52 millions, 9 percent
over the 1954 value. Natural gasoline accounted for 46 percent
of the production and 60 percent of the value of natural gas
liquids, with L-P gases responsible for the remainder. As of Jan-
uary 1, 1956, 68 natural gasoline and cycle plants were operating
in the State and 3 plants were idle.

Petroleum: Production of crude oil in Oklahoma in 1955 in-
creased 6 percent over 1954 to 197 million barrels. Oklahoma was
the fourth largest oil producer in the Nation for the 10th con-
secutive year. Crude oil production was valued at $567 millions
which was 79 percent of Oklahoma’s total mineral value in 1955.
Production was reported from 55 of the State’s 77 counties, of
which Stephens and Carter Counties were the leading producers.
In 1955, 21 refineries were reported active.
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TABLE III - MINERAL PRODUCTION IN OKLAHOMA, 1954-1955

1954 1955
Quantity Value Quantity Value
Clays short tons 452,050 1,282,848 475,000 1,349,000
Coal short tons 1,877,164 11,450,700 1,900,000 12,179,000
Lead (recoverable content, ete.) ... short tons 14,204 3,891,896 15,000 4,470,000
Natural gas : million cubic feet 623,200 43,000,000 665,663 47,000,000
Natural gas liquids: ‘
Natural gasoline thousand gallons 440,614 28,122,000 460,000 30,000,000
LP-gases thousand gallons 508,191 19,627,000 531,000 22,000,000
Petroleum (crude) _.. thousand 42-gallon barrels 186,349 519,910,000 197,000 567,360,000
Sand and gravel - short tons 4,746,767 4,089,197 5,400,000 4,815,000
Stone __ short tons 7,928,522 8,240,294 9,815,000 10,250,000
Zinc (recoverable content, ete.) . short tons 43,171 9,324,936 40,570 9,963,000
Undistributed: native asphalt, cement, gypsum,
lime, pumicite, salt (common), ground sand
and sandstone, sulfur (recovered), tripoli..____. 12,717,553 13,650,900
‘TOTAL VALUE OKLAHOMA $661,656,000 $722,937,000





METALLIC MINERALS

Cadmium, germanium, indium: Several minor metals as cad-
mium, germanium, and indium occur in minute quantities in the
lead and zine ores of Oklahoma and are recovered in varying
amounts from the flue dusts of the zinc smelting operations. It
is impossible to assign the State origin of these minor metals,
since their minute quantities in the ores preclude competent
assay data and because the flue dusts from which these metals are
recovered are the combined dusts of both domestic and imported
ores.

Lead: There were 15,000 tons of recoverable lead valued at $4.5
million produced in Oklahoma in 1955, This was 6 percent more in
quantity and 15 percent more in value than 1954. Oklahoma was
responsible for almost 76 percent of the lead produced in the
Tri-State District in 1955.

Zinc: Mine production of recoverable zinc in Oklahoma de-
creased 6 percent to 40,570 tons in 1955 from 1954 output. This
zine was valued at $10 million compared to 1954 value of $9.3
million, an increase of 6 percent.

Uranium: Occurrence of radioactive mineralization has been
reported from Custer, Roger Mills, and Washita Counties in
Oklahoma in 1955.

Smelters: There were 3 zinc retort smelters operating in Okla-
homa in 1955; the Bartlesville smelter of National Zine Co., Inc.,
the Henryetta smelter of the Eagle-Picher Co. and the Blackwell
smelter of American Metals Co., Ltd.

Tri-State District: Mine production in the Tri-State District
of Southwest Missouri, Oklahoma, and Kansas amounted to
3,761,000 tons of zinc-lead ores which yielded 119,333 tons of zinc
concentrates contained 63,588 tons of recoverable zinc and 26,880
tons of lead concentrates yielding 19,640 tons of recoverable lead.
Zinc concentrates were valued at more than $9.2 million and lead
concentrates at over $4.6 million. Oklahoma accounted for about
64 percent of the District’s recoverable zinc and about 76 percent
of the recoverable lead while Kansas was responsible for 36 per-
cent of the District’s recoverable zinc and about 24 percent of the
recoverable lead. The Eagle-Picher Co. was the District’s largest
producer of ore followed by American Zinc, Lead and Smelting
Co., and National Lead Co. A brief strike at the Eagle-Picher Co.
operations idled production for 8 days in July.

Metal prices improved as 1955 progressed, zine opened at 11.5
cents, East St. Louis on January 1, rose to 12.0 cents on April 6,
then started a slow trend upward to 13.0 cents on September 6,
at which price it held through December. Lead opened the year at
15.00 cents, New York, holding steady until September 23 when it
rose to 15.50 cents at which price it closed 1955.
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NONMETALLIC MINERALS

The estimated value of nonmetallic minerals produced in Okla-
home in 1955 was $29.8 million, an all-time high for the State.
The previous record of over $26.3 million was established in 1954
and was nearly equaled in 1953, indicating that for the past 3
years the production of nonmetallics has shown a significant
rising trend. Gains were shown for all nonmetallic minerals ex-
cept pumicite (volecanic ash) and tripoli which approximated 1954
production totals. The net gain reflects increased activity in the
construction field and in the glass industry.

Asphalt (Native) : Output of native asphalt from Murray Coun-
ty in 1955 was greater in both quantity and value than in 1954.

Cement: Cement production in Oklahoma in 1955 established
a new record as cement plants in Pontotoc and Washington Coun-
ties operated above rated capacities to supply an unprecedented
highway and building construction demand for concrete. The
Ideal Cement Co. announced a $6.5 million expansion program at
its Oklahoma Portland Cement Division operation at Ada, Okla-
homa. The Dewey Portland Cement Co. reported increasing its
cement storage capacity by 120,000 barrels with construction
of 6 new “over the track’ silos,

Clays: Production of clays in 1955 was estimated to be 475,000
tons valued at $1.3 million, up nearly 6 percent in tonnage and 5
percent in value compared with 1954.

Gypsum: Output of gypsum increased in 1955 to establish
new records of both quantity and value, as demand for building
materials continued unabated. Blaine County accounted for all
the State’s output.

Lime: Lime production in 1955 increased over 1954 as demand
for building materials continued, St. Clair Lime Co. in Sequoyah
County remained the only lime producer in Oklahoma.

Pumicite (volcanic ash) : Output of pumicite was reported from
Beaver County in 1955. Production and value approximated that
of 1954,

Salt: Salt was reported from Beckham, Harmon and Woods
Counties by 8 producers. The 1955 output and value was slightly
greater than 1954.

Sand and Gravel: Records for tonnage and value of sand and
gravel in Oklahoma were broken in 1955, with estimated pro-
duction of 5.4 million tons valued at more than $4.8 million. The
new totals surpass previous records set in 1952, 1953, and 1954.
Increases were reported both in the number of plants and in the
production per plant, in response to rising construction demands.

Stone: New records are indicated for production of stone in
1955, the estimated 9.8 million tons valued at $10.2 million, rep-
resenting a 20 percent increase in quantity and value above 1954.
The most important commodities in this group are crushed lime-
stone, chat, and dimension granite.

Sulfur: Sulfur was recovered from waste natural gases in
Marshall County in 1955,

Tripoli: The 1955 output and value of tripoli produced in
Ottawa County approximated the 1954 figures.
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STATUS OF OKLAHOMA GEOLOGICAL SURVEY
PUBLICATIONS

Bulletin 74. Geology of Seminole County, Oklahoma. By William
F. Tanner. 175 pages, colored geologic map, subsurface cross
sections.

Released February 1, 1956. Price $4.00 (bound in blue cloth
$4.75).

Circular 32. Pennsylvanian Plant Microfossils of the Croweburg
Coal in Oklahoma. By L. R. Wilson and W. S. Hoffmeister. In
press. Available in April, 1956.

Mineral Report 30. Asphaltite in the Ouachita Mountains of
Southeastern Oklahoma. By William E. Ham. 12 pages.
Fo}ged-in map. Released February 7, 1956. Price $0.25 post-
paid.

Mineral Report 81. The Mineral Industries of Oklahoma. Part 1,
Final Advance Summary for 1954. By F. F. Netzeband, P. E.
Tribble, and William E. Ham. Part II, Preliminary Annual
Figures for 1955. By F. F. Netzeband and William E. Ham.
Released in March. Price $0.25 postpaid.

Map 72-3. Tectonic Map of Oklahoma. By J. Kaspar Arbenz. Ready
for press. Available in June, 1956.

MAJOR INCREASE IN CONSUMPTION OF PORTLAND
CEMENT IN OKLAHOMA

Consumption of portland cement in Oklahoma increased 29
percent in October, 1955, compared with October, 1954, according
to information just released by the U. S. Bureau of Mines. Dur-
ing the same period the average consumption in Texas, Louisiana,
Arkansas, Missouri, and Colorado increased only 23 percent,
whereas consumption in New Mexico, Kansas, Nebraska, and
Towa decreased an average of 11 percent.

Shipments of portland cement to Oklahoma destinations ap-
proximately equalled production from the two Oklahoma plants—
TIdeal Portland Cement Co. at Ada and Dewey Portland Cement
Co. at Dewey. In this gain in both consumption and production
Oklahoma thus compares well with surrounding states, and the
gain reflects a high rate of construction as well as an abundarce
of raw materials for the manufacture of portland cement.

On a comparative basis, Oklahoma stood high above the large
cement-producing states of New York, Pennsylvania, Ohio, Illi-
nois, and California, all of which in the same period either showed
a loss in consumption or a gain not exceeding 4 percent. W.E.H.

The glass container business is certain to establish an all-
time yearly record in 1955, and the demand is still growing. (Nat.
Glass Budget) This should sound good to Sand Springs, Sapulpa,
Muskogee, Okmulgee, and Ada.
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PUBLISHED PAPERS ON OKLAHOMA GEOLOGY
IN THE YEAR 1955
Compiled by Francis Taaffe

Allen, F. W. Weatherford water. Okla. Acad. Science, Proc. for
1953, vol. 34, Jan., 1955, pp. 139-143, 2 figs. A report on the
groundwater levels and potentialities of the Rush Springs
sandstone of the Weatherford, Oklahoma, area.

Amsden, Thomas W., Lithofacies map of Lower Silurian deposits
in central and eastern United States and Canada. Amer.
Assoc. Petroleum Geologists, Bull., vol. 39, no. 1, pp. 60-74,
38 figs., Jan., 1955. The relationships of the Chimneyhill for-
mation (Hunton group, south central Oklahoma) on a re-
gional facies map of the Lower Silurian.

Arbenz, Kaspar, Restless forces within the earth. Shale Shaker,
vol. 5, no. 9, May, 1955, pp. 28-30. A brief discussion of the
forces responsible for the deformation of the earth’s crustal
shell.

Bradfield, H. H., Geology and oil development of Grayson County,
Texas. Tulsa Geol. Society Digest, vol. 23, pp. 58-69, 6 figs.
The Muenster Arch, Marietta Basin, Ouachita facies and ex-
tensive faulting comprise the complex geology of the Gray-
son County region.

Branson, Carl C., Burwell, A. L., and Chase, G. W., Uranium. in
Oklahoma, 1955. Okla. Geol. Survey, Mineral Report 27, 22
pp., 2 maps. Advice to uranium seekers, discussion of known
radioactive occurrences.

Branson, Carl C., Notes on some Oklahoma formation names.
Hopper, vol. 15, nos. 10-11, Oct.-Nov., 1955, pp. 126, 129, 131.
Names and descriptions of six formations omitted from origi-
nal preliminary list (1954).

Branson, Carl C., Oklahoma stratigraphic names of recent date.
Hopper, vol. 15, no. 12, Dec., 1955, pp. 135-138. Names and
recent information on eleven Oklahoma formations and mem-
bers.

Branson, Carl C., Present status of geologic mapping in Okla-
homa. Tulsa Geol. Society, Digest, vol. 23, 1955, pp. 170-
172, map. A brief report of geologic mapping in the state
to the present. Outlines Oklahoma Geological Survey’s cur-
rent program of mapping.

Brichta, L. C., and Perkens, E. T., Catalog of recorded exploration
drilling and mine workings in the Tri-State zinc-lead district,
Missouri, Kansas, and Oklahoma — interim report. U. S,
Bureau of Mines, Information circular 7713, 24 pp., 7 figs.
(1955). Designed to provide a continuing record of available
drill-hole logs and maps of mine development in the Tri-State
zinc-lead district.

Burwell, A. L., and Branson, Carl C., Occurrence of buff-burning
ceramic clay in Kay County. Hopper, vol. 15, nos. 10-11, Oct.-
Nov., 1955, pp. 122-125, 128, 130, map, 4 tables. Ceramic tests
show material promising for manufacture of buff brick. Re-
port on reconnaissance survey of reserves.
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Burwell, Albert L., An investigation of industrial possibilities of
Oklahoma gypsum and anhydrite. Okla. Geol. Survey, Min-
eral Report 29, 1955, 21 pp., index map. A description of
geven areas in Oklahoma where commercial development of
gypsum and anhydrite are practical. Suggests new industrial
uses.

Burwell, Albert L., The Henryhouse marlstone in the Lawrence
uplift, Pontotoc County, Oklahoma, and its commercial possi-
bilities. Okla. Geol. Survey, Mineral Report 28, 1955, 21 pp.,
5 tables, map, columnar section. A detailed study of an im-
pure limestone and a discussion of its commercial possibilities.
General geology by W. E. Ham.

Busch, Daniel A., Deltas significant in subsurface exploration.
World Oil, vol. 140, no. 1, January, 1955, pp. 82, 84, 86, 4 figs.
Many lenticular sand bodies are of deltaic origin and logi-
cally follow deltaic distributory patterns. Isopotential maps
are shown to lend great assistance in tracing channel direc-
tions.

Cary, L. W., The subsurface geology of the Garber area, Garfield
County, Oklahoma. Shale Shaker, vol. 5, no. 6, February,
1955, pp. 5-11, 14-24, 29, 3 figs., 10 pls., 2 tables, Shale Shaker
Digest, 1955, pp. 384-403, 3 figs., 2 tables, 10 pls.

Clark, Roscoe C., Jr., and Loper, Raymond G., The application of
basin geology to production stimulation. Proc. Fourth Sub-
surface Geological Symposium, 1955, pp. 1-4, 2 figs. Data
from hydraulic fracturing operations in Oklahoma may pro-
vide production stimulus for Anadarko Basin. .

Clayton, Neal, and Pohly, Richard A., New techniques being used
to find stratigraphic traps. World Oil, vol. 140, no. 5, pp. 116-
118, 129, April, 1955. A report on how progress is being made
in finding stratigraphic traps with both seismograph and
gravity meter.

Cooper, Margaret, Bibliography and index of literature on uran-
jum and thorium and radioactive occurrences in the United
States, Part 4. Geol. Soc. Amer., Bull,, vol. 66, pp. 257-328, .
March, 1955.

Culp, Eugene F., Branson, Carl C., and Brewster, Eugene B.,
Highway geology of Oklahoma. Okla. City Geol. Soc. 1955,
172 pp., index map. Road logs of the major highways of the
state, with notations on Oklahoma’s historic sites.

Dapples, E. C., General lithofacies relationship of St. Peter sand-
stone and Simpson group. Amer. Assoc. Petroleum Geologists,
Bull., vol. 39, no. 4, April, 1955, pp. 444-467, 9 figs. The St.
Peter sandstone of the Middle-west and the Simpson group of
Oklahoma (lower Paleozoic) are studied and compared.

Davis, L. V., Geology and ground-water resources of Grady and
northern Stephens Counties, Oklahoma. Okla. Geol. Survey,
Bull. 73, 1955, 184 pp., 15 tables, 14 figs., map. Stratigraphy
of surface rocks, measurement of ground water and data on
availability and quality.
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Decker, Charles E., A new Devonian species of Dictyonema from
Oklahoma. Jour. Paleontology, vol. 29, no. 4, July, 1955, pp.
699-701, 3 figs. A new species from the Haragan formation
(Hunton group) of southern Oklahoma is described and
illustrated.

Dickey, Parke A., and Rohn, Richard E., Facies control of oil oc-
currence. Amer. Assoc. Petroleum Geologists, Bull., vol 39,
no. 11, November, 1955, pp. 2306-2320, 9 figs. Areas in Okla-
homa show what oil occurs in several different rock assccia-
tions, but tends to follow particular facies subdivisions with-
in each type. Tulsa Geol. Soc., Digest, vol. 23, 1955, pp. 227-
232, 2 figs.

Dietrich, Ray Francis, Jr., The Simpson group along the north
flank of the Anadarko Basin. Shale Shaker, vol. 5, no. 5,
January, 1955, pp. 5-12, 14-16, 17, 18, 21, 7 figs., 4 pls. Strati-
graphic and correlation studies of the Simpson group of Okla-
homa show its manner of thinning to the north and west.
Shale Shaker Digest, 1955, pp. 373-384, 7 figs, 4 pls.

Disney, Ralph W., and Cronenwett, Charles E., The Simpson group
along the east flank of the Anadarko Basin. Proc. Fourth
Subsurface Geological Symposium, 1955, pp. 107-115, 7 figs.
A general lithologic study of the Simpson group of Oklahoma
and its correlation from the Arbuckle Mountains to north-
eastern Oklahoma.

Dover, T. B., and Geurin, J. W., Summary of annual records of
chemical quality of water of the Arkansas River in Oklahoma
and Arkansas, 1945-52. U. S. Geol. Survey, Circular 361, 1955,
20 pp., 5 figs.

Dunham, R. J., and Trumbull, J. V. A., Geology and coal resources
of the Henryetta mining district, Okmulgee County, Okla-
homa. U. S. Geol. Survey, Bull. 1015-F, pp. 183-225, pls. 21-24,
figs. 29-32, 1955. Coal resources and description of the geology
in an area of about 168 square miles in east-central Oklahoma.

Dunham, Robert J., Pennsylvanian conglomerates, structure, and
orogenic history of Lake Classen area, Arbuckle Mountains,
Oklahoma. Amer. Assoc. Petroleum Geologists, Bull., vol. 39,
pp. 1-30, map., Jan., 1955,

Eakin, J. L., Recent developments in water flooding in Nowata
County, Okla., oil fields, 1954-55. U. S. Bureau of Mines Rept.
Invest., 5134, 49 pp., 20 figs., 1955.

Earlougher, R. C., “Early Nowata, and Olympic (Okla.)”. The
Oil and Gas Compact Bull., vol. 14, no. 1, June 1955, pp. 65-70.
Two outstanding examples of successful waterflood projects
in Oklahoma are discussed.

Eisner, Stephan M., The lithology of the “Marchand” conglomer-
ate. Shale Shaker, vol. 6, no. 4, December, 1955, pp. ¢-10,
13-20, 22-25, 27. Comprehensive study of cores from Cement
area shows the “Marchand” conglomerate to consist of a
variety of clastics laid down by a stream of changeable
regimen.
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Faucette, James Robert, The geology of the Marmaton group
of southern Nowata County, Oklahoma. Tulsa Geol. Society,
Digest, vol. 23, 1955, pp. 239-259, 1 fig., 1 pl.

Finnerty, Lucy, Theses, University of Oklahoma, geology and
geological engineering, 1904-1955. Shale Shaker Digest, 1955,
pp. XI-XVIIIL. A bibliography of theses on geology and geo-
logical engineering listed alphabetically by author.

Galloway, Harry M., Gray, Fenton, and Murphy, H. F., Soils of
Wagoner County, Oklahoma. U. S. Dept. Agri. misc. publ,
M P-42, Feb., 1955, 12 pp., 4 figs., 3 tables, map. Map and re-
port which delineates and describes the naturally occurring
associations of soils in Wagoner County.

Gardner, Frank J., Oklahoma still springs pleasant surprises. Oil
and Gas Journal, vol. 54, no. 28, November 14, 1955, pp. 261,
Speakers at a meeting of the Mid-Continent Section of the
A.AP.G. conclude that Oklahoma still offers many a geo-
logical mystery to the oil hunter.

Gibbon, Anthony, McAlester Basin promises new pools. World Oil,
vol. 140, no. 6, pp. 104-105, map, May, 1955. Developments in
the Northwest Oktaha pool in southern Muskogee County,
Oklahoma, loom as forerunners for a major oil discovery
along the north rim of the McAlester Basin.

Goldstein, August, Jr., Ouachita facies of Texas and Oklahoma.
Tulsa Geol. Society, Digest, vol. 23, 1955, pp. 107-115, 3 figs.
A comprehensive report on the stratigraphy, tectonics, and
metamorphism of the Ouachita rocks of Texas and Oklahoma.
Lithologic comparison of the Ouachita facies to the normal
(Arbuckle) facies.

Gouin, Frank, Geologists are “working those hills.” World Qil,
vol. 140, no. 5, April, 1955, pp. 112-114, Discussion on the
present importance of surface field work by the geologists
in the search for oil.

Grandone, Peter, Johnston, K. H., Boos, C. M., and Walker, C. J.,
0Oil, gas, and asphalt in the Washita River sub-basin, Okla-
homa. Arkansas-White-Red Basins Inter-agency committee.
Minerals and geology work group, 125 pp. (mimeo), Not for
sale.

Graves, John Milton, Subsurface geology of a portion of Lineoln
and Payne Counties, Oklahoma. Shale Shaker, vol. 6, no. 1,
Sept., 1955, pp. 6-10, 13-14, 17-25, 27-29, 35-38, 2 figs, 7 pls.

Gussaw, William Carruthers, Time of migration of oil and gas.
Amer. Assoc. Petroleum Geologists, Bull., vol, 89, no. 5, ¢p.
547-573, 4 figs., May, 1955. The Oklahoma City field serves
as an example to demonstrate that the capacity of traps to
hold gas is a criterion for time of accumulation.

Hall, Alvin E., Boost oil recovery 100 percent. Oil and Gas Journal,
vol. 54, no. 11, July 18, 1955, pp. 99-102, 4 figs. Describes
how utilized operation and pressure maintenance have more
than doubled the expected oil and gas recovery in the West
Cement Medrano Unit. Includes a description of the lithology
and structure of the Medrano sand.
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Ham, W. E., Field conference on geology of the Arbuckle Moun-
tain Region, Okla. Geol. Survey, Guide Book III, 1955, 61 pp.,
21 figs., colored geologic map of Arbuckle Mountains. Part
1—Geology of the Arbuckle and Timbered Hills groups;
Part 2—Regional stratigraphy and structure of the Arbuckle
Mountain Region (Oklahoma).

Ham, William E., Origin of dolomite in the Arbuckle group, Ar-
buckle Mountains, Oklahoma. Proc. Fourth Subsurface Geo-
logical Symposium, 1955, pp. 67-73, 8 figs. Carbonate rocks
of Cambro-Ordovician age are shown to contain dolomites
of three types, each of which originated at different times
under different environments.

Ham, W. E., and McKinley, M. C., Geologic map and sections of
Arbuckle Mountains (Oklahoma), Okla. Geol. Survey, Map
A-2, 1955, colored, scale 0.88 inch equals 1 mile.

Hoot, Carl, Discovery going deeper. Oil and Gas Journal, vol. 53,
no. 48, April 4, 1955, p. 115. Plans call for testing the Reagan
sand in southern Oklahoma after discovery of thick Viola
pay zones.

Huang, W. T., Occurrences of leucogranogabbro and associated
igneous rocks in the Wichita Mountains, Oklahoma. Amer.
Jour. Sci., vol. 253, no. 6, June, 1955, pp. 341-357, 2 figs., 2
plates, 8 tables. A detailed discussion of the mineralogy,
petrography, and related characteristics of a narrow inter-
mediate zone between gabbro and granophyre of Pre-cam-
brian age.

Huffman, George G., The lake system of northeastern Oklahorna.
Hopper, vol. 15, no. 9, Sept., 1955, pp. 107-120, 3 figs. A gen-
eral description and geologic setting of the northeastern lakes
and the surrounding terrain,

Ingalls, Phillip C., Petroleum provinces . . . in the United States
and Canada. Oil and Gas Journal, vol. 53, no. 48, April 4, 1955,
pp. 122-128, 9 figs. The Anadarko Basin is included as one of
the areas in North America offering possible oil-and gas-
bearing rocks which have not been tested sufficiently to
establish their producing capacities.

Ireland, H. A., Pre-Cambrian surface in northeastern Oklahoma
and parts of adjacent states. Amer. Assoc. Petroleum Ge-
ologists, Bull. vol. 89, no. 4, April, 1955, pp. 468-483, 2 figs. A
discussion on topography of the pre-Cambrian surface in
northeastern Oklahoma prior to deposition of the Paleozoic
sediments.

Jeffords, Russell M., Septal arrangement and ontogeny in the pro-
pitid corals. Kansas Univ., Paleontological Contributions,
Coelenterata, Article 2, no. 15, June, 1955, pp. 1-16, 3 pls. 4
figs. A species of Gymnophyllum from the Wewoka formation
in northeastern Oklahoma is illustrated and described.

Kimberlin, Za Grant, Jr., The subsurface geology of Canadian
County, Oklahoma. Shale Shaker, vol. 5, no. 8, April, 1955, pp.
5-12, 14-21, 11 figs. Shale Shaker Digest, 1955, pp. 419-433.
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King, R. R,, et al. Bibliography of North American geology, 1951.
U. S. Geol Survey, Bull. 1025, 378 pp.

Krumbein, W. C., Statistical ana]ys1s of facies map. Jour. Geol.,
vol. 63, no, 5, Sept. 1955, pp. 452-470, 5 figs. Data from areas
in Oklahoma and Kansas serve to illustrate methods of
simple-factor and two-factor analysis of variance design.

Law, Louis L., Development in Texas and Oklahoma Panhandles
in 1954. Amer. Assoc. Petroleum Geologists, Bull., vol. 89, no.
6, June 1955, pp. 903-912, 1 fig. The Oklahoma Panhandle had
40 exploratory wells drilled in 1954 as compared with 48 the
previous year. Of these, 12 were discoveries or extensions.

Lee, Wallace, Thickness maps can reveal Mid-continent structures.
World Oil, vol. 141, no. 2, August, 1955, pp. 77-80, 82, 10 figs.
Isopachous maps showing great thicknesses of rocks have
revealed structural movements in Rocky Mountain region.
They also can reveal milder structural warpings of Mid-con-
tinent, where rock sequences are thinner and deformation
is of lower order.

Levorsen, A. I., Where is tomorrow’s oil coming from? Oil and
Gas Journal, vol. 53, no. 48, April 4, 1955, pp. 129-133, 4 figs.
An “educated guess,” based on geological evidence, as to
where we will be producing our oil in 1975-1980.

Love, S. K., et al. Quality of surface waters of the United States
1951 parts 7-8, lower Mississippi River basin and western
Gulf of Mexico basms U. S. Geol. Survey, Water-supply Paper
1199, 490 pp.

Love, S. K et al. Quality of surface waters for irrigation, West-
ern United States, 1952, U. S. Geol. Survey, Water-supgply
paper 1362, 179 pp., 1 plate.

Luecas, E. L., Oil shale distillation techniques on Oklahoma shales.
Okla. Acad. Science, Proc. for 1953, vol. 34, January, 1955,
pp. 143-146, 1 fig. A discussion of various methods of oil
shale distillation. Suggests best method to follow based on
analysis of shale samples from Woodford chert of southern
Oklahoma.

Lyvons, Paul L., Future of geophysics, Amer. Assoc. Petroleum
Geologists, Bull., vol, 39, no. 7, July, 1955, pp. 1202-1213, 9
figs. Changing and improving geophysies will occupy an im-
portant place in the world petroleum economy, with at least
450 billion barrels of oil yet to be found.

McCaslin, John C., Deep, successful, pre-Permian. Oil and Gas
Journal, vol 53, no. 39, January 31, 1955, pp. 232-234. A de-
scription of the exploratory and development activities in the
Hugoton Embayment and in Oklahoma in 1954.

MecCaslin, John C., Here’s where you’ll be drilling tomorrow. Oil
and Gas Journal, vol. 54, no. 27, November 7, 1955, pp. 175-1717.
Southern Oklahoma and southeastern Beaver County are
among a number of areas named in which important develop-
ment and confirmation work is expected to increase in the
next few months.
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McCaslin, John C., Hugoton embayment play extends through
three counties. Qil and Gas Journal, vol. 54, no. 31, December
5, 1955, pp. 183-184, 1 fig. Southeastern and southwestern
Beaver County, Oklahoma, show exploration promise after
busy year in the Hugoton Embayment of the Anadarko Basin.

McCaslin, John C., March “busted out all over.” Oil and Gas
Journal, vol. 53, no. 51, April 25, 1955, pp. 170-171. The Lone
Grove and Marietta areas of southern Oklahoma and the
Hugoton Embayment showed impressive deep exploration
results during March, 1955.

MecCaslin, John C., New Sooner trend stretches 30 miles. Qil and
Gas Journal, vol. 54, no. 33, December 19, 1955, p. 127. Basal
Pennsylvanian sand oil and gas-distillate reservoir nucleus of
exploratory interest in northeastern Anadarko Basin region
of Oklahoma.

MecCaslin, John C., Oklahoma embarks on year of promise. Oil and
Gas Journal, vol. 58, no. 87, January 17, 1955, p. 153. A brief
synopsis of areas in Oklahoma which show great exploratory
and development promise for 1955.

McCaslin, John C., Two areas share October limelight. Oil and
Gas Journal, vol. 54, no. 80, November 28, 1955, pp. 148-150.
West Short Junction field in Cleveland County and recent
strike in Greenville area, Love County, are current focal points
of Oklahoma development interest.

‘McCracken, Earl, Correlation of insoluble residue zones of upper
Arbuckle of Missouri and southern Kansas. Amer. Assoc. Pe-
troleum Geologists, Bull., vol. 39, no. 1, January, 1955, pp.
47-59, 8 figs. The standard pre-St. Peter geologic column of
Missouri, based on residue zones, may be used in Kansas as
well as in other Mid-Continent states.

McHugh, Jerome P., 112,000 extra barrels of oil in 11 months . . .
by fracturing water-flood producers. Oil and Gas Journal, vol.
53, no. 44, March 7, 1955, pp. 104-109, The procedures and
results of water-flooding the Bartlesville sand in the Weber
pool of Washington County, Oklahoma. A description of
Bartlesville sand is included.

McKelvey, V., E,, Search for uranium in the United States. U. 3.
Geol. Survey, Bull. 1030-A, pp. 1-64 (Oklahoma, see p. 15, 30,
31,34,35,38,39), 5 index maps. A discussion of the character-
istics and geographical occurrences of the various types of
uranium deposits. Section on methods for prospecting.

Maher, John C., Geologic cross sections sponsored by geological
societies affiliated or cooperating with the American As-
sociation of Petroleum Geologists, 1931-1955. Amer. Assoc.
Petroleum Geologists, Bull., vol. 39, no. 7, July, 1955, pp.
1405-1416. An index of geologic cross sections sponsored by
geological societies released prior to Jan. 1, 1955.

Malloy, John M., Forty-seventh annual report of mines and min-
ing of Oklahoma. Dept. of Chief Mine Inspector, fiscal year
ending June 30, 1955, 26 pp. Production reports, location, and
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occurrence of coal, lead and zinc ore, gypsum, and rock as-
phalt in Oklahoma.

Maravich, Milan D., Developments in Oklahoma in 1954. Amer.
Assoc. Petroleum Geologists, Bull., vol. 39, no. 6, June, 1955,
pp. 891-902, 2 figs. Exploratory drilling, as well as develop-
ment drilling, increased slightly in Oklahoma during 1954.

Melton, Frank A., Photo-geology in “flatland” regions of low dip.
Shale Shaker, vol. 6, no. 3, November, 1955, pp. 5-8, 11-12,
15-20, 89, 15 pls. Basic assumptions of structural control of
drainage patterns and superposition of drainage are shown
to underlie successful geological interpretation of aerial
photographs.

Merritt, John W., How to avoid costly errors in gamma ray sur-
veying. World Oil, vol. 141, no. 2, August, 1955, pp. 84, 87-88,
90, 2 figs. Radiation equipment can be used successfully in
the search for oil, but the operator must use suitable instru-
ments, proper surveying methods, and professional interpre-
tation. (Geological cross-section of area in Kay County).

Miller, A. K., and Furnish, W. M., The Carboniferous guide fossil,
Tylonautilus, in America, Jour. Paleontology, vol. 29, no. 3,
May, 1955, pp. 462-464. A well preserved specimen from the
Upper Mississippian Fayetteville formation of northeastern
Oklahoma is illustrated and described. It is referable to
Tylonautilus nodosocarinatus (Roemer) of lower Namurian
in the British Isles, Belgium, and Germany.

Miller, C. R., Jr., and Evans, C. B., Porosity determination from
microlog and side wall cores. Proc. Fourth Subsurface Geo-
logical Symposium, 1955, pp. 41-48, 6 figs., 2 charts. Oklahoma
formations are used to compare porosity from side wall cores
and porosity computed from micrologs.

Minerals yearbook, vol. 1, metals and minerals (except fuels),
1952. Prepared by the staff of the Bureau of Mines, Minerals
Division, Paul Zinner, Chief, Charles W. Merrill, Assistant
Chief, 1955. 1218 pp.

Moore, Carl A., and Finnerty, Lucy, Shale Shaker Index, vol. 5, nos.
1-10, Sept. 1954-June, 1955. Shale Shaker, vol. 5, no. 10, June,
1955, pp. 44-46.

Morgan, James Leland, Spores of McAlester coal, Okla. Geol. Sur-
vey, Cire. 36, 1955, 54 pp., 8 figs., 3 pls., 1 table, map. A com-
prehensive study of the spores of the McAlester-Stigler coal
with a discussion of the correlations made possible. Outlines
procedures of spore studies.

Morrisey, Norman S., 1947—424 days: 19556—144 days . .. that’s
how companies have reduced drilling time at Eola. QOil and
Gas Journal, vol. 53, no. 44, March 7, 1955, pp. 115-117. A dis-
cussion of the complications involved in drilling at Eola, Gar-
vin County, Oklahoma and how complex geology is the answer
in explaining many of the difficulties.

Morrisey, Norman S., Acid fracturing puts this field in the black.
0il and Gas Journal, vol. 54, no. 32, December 12, 1955, pp.
82-84, 4 figs., 2 tables. Improvement of drilling and comple-
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tion techniques enables the West Short Junction field to be a
profitable limestone producer in Oklahoma,

Morrisey, Norman S., Ellenburger . . . It’s a magic world in West
Texas. Oil and Gas Journal, vol. 53, no. 385, January 3, 1955,
pp. 78-87, Discussion of the oil potential and lithology of the
Ellenburger group of West Texas. Compares and correlates
Texas and Oklahoma pre-Permian rocks.

Morrisey, Norman S., New pay zone for southern Oklahoma. Qil
and Gas Journal, vol. 54. no. 5, June 6, 1955, p. 171. Thick
porous dolomite zones in the Arbuckle group of southern
Oklahoma are untested but potential producers.

Morrisey, Norman S., The third time is a charm. Oil and Gas
Journal, vol. 53, no. 46, March 21, 1955, p. 327. A brief dis-
cussion of the similarity between the complex producing
trends of southern Oklahoma and those of Grayson County
in north Texas.

Morrisey, Norman S., and McCaslin, John C., This year should be
good for Oklahoma . . . unless new state laws curb deep drill-
ing. Oil and Gas Journal, vol. 53, no. 42, February 21, 1955,
pp. 80-81. An outline of the probable areas of deep drilling
emphasis in the future if state legislation does not reverse
the present trend to deeper drilling in Oklahoma.,

Morrisey, Norman S., and Walper, Jack L., Fault prospects in hor-
izontally compressed areas. Tulsa Geol. Society, Digest, vol.
23, 1955, pp. 182-191, 9 figs. Reprinted from Oil and Gas
Journal, May 16, 1955, vol. 54, no. 2, “Tight folds should
harbor more than one oil trap.”

Morrisey, Norman S., and Walper, Jack L., Tight folds should
harbor more than one oil trap. Oil and Gas Journal, vol. 54, no.
2, May 16, 1955, pp. 192-195, 9 figs. A geological study shows .
that reverse faults due to horizontal compression can develop
flrom opposite directions. (Eola pool in Garvin County, Okla-

oma).

Morrisey, Norman S., and Walper, Jack L., Why subthrust pro-
duction is promising. Oil and Gas Journal, vol 54, no. 10, July
11, 1955, pp. 116-118, 4 figs. Outlines the geological data
compiled from the Gotebo area and the Eola field, which in-
dicate that the complex trends, along which these others
produce, offer many more fields than those already dis-
covered.

Murray, A. N., Growing vegetation identifies formations. World
0il, vol. 141, no. 1, July, 1955, pp. 102-104. Field geologists can
be aided by recognizing the relationship between plants and
the formations on which they grow. :

Notes on April panel in Oklahoma City, Hugoton Embaymert,
Exploration highlights, Oil and Gas Journal, vol. 54, no. 3,
May 23, 1955, pp. 174, 177-178. A panel discussion of April 20,
1955 in Oklahoma City sponsored by the Oklahoma City,
Amarillo, and Liberal Geological Societies brings to light the
growing interest in the western Anadarko basin’s potentiali-
ties.
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QOakes, Malcolm C., The upper limit of the Seminole formation in
Oklahoma. Okla. Acad. Science, Proc. for 1953, vol. 34, Jan-
uary, 1955, pp. 148-149. The upper limit of the Seminole for-
mation in the south is shown to be the base of the DeNay
limestone, in the north, the base of the Checkerboard ; how-
ever, the Checkerboard and DeNay are not continuous, but
occupy virtually the same stratigraphic position.

Oliphant, Charles W., and Fullerton, Paul, How computers facili-
tate stratigraphic correlations. World Oil, vol. 140, no. 5, April,
1955, pp. 132, 134, 136, 138, 3 figs. New technique of making
stratigraphic correlations employs punch card calculations or
specially-designed computing machines.

Olson, Everett (., Parallelism in the evolution of the Perrnian
reptilian faunas of the old and new worlds. Fieldiana: Zoo-
logy, vol. 37, Publication of Chicago Natural History Museum,
June 19, 1955. A discussion of the distribution and evolution
of Permian Reptilia, which includes the early and middle
Permian genus Cotylorhynchus of the Hennessey formation
of Oklahoma.

Page, Kenneth C., The subsurface geology of southern Noble
County, Oklahoma. Shale Shaker, vol. 5, no. 10, June, 1955,
pp. 5-16, 18-21, 24-25, 34, 4 figs., 7 pls. 1 table. Shale Shaker
Digest, 1955, pp. 448-466, 4 figs., 7 pls., 1 table.

Pitt, William D., Geology of the core of the Ouachita Mountains,
Oklahoma. Okla. Geol. Survey, Circ. 34, 1955, 34 pp., 15 figs.,
map. A detailed study of the stratigraphy and structure of
pre-Big Fork formations. Illustrates and discusses evidence
for domal structure rather than fenster.

Potter, Paul Edwin, and Siever, Raymond, Regional crossbedding
and petrology as source area indicators. Science, vol. 122, no.
3178, November 25, 1955, pp. 1021-1022, 1 fig. Studies of
basal Pennsylvanian sediments from the Mid-Continent
(basins) and other regions reveal source areas.

Reed, E. W., and Schoff, S. L., Geology and ground-water resources
of Ottawa County, Oklahoma. Okla. Geol. Survey, Bull. 72,
1955, 203 pp., 14 tables, 14 figs., map. Study of ground-water
availability and usage, chapter on stratigraphy.

Ries, Richard Edward, Geology and mineral resources of Ok-
fuskee County, Oklahoma. Okla. Geol. Survey, Bull. 71, 1955,
120 pp., 25 figs., map. A detailed study of the surface geol-
ogy, Senora to Vanoss formations.

Ross, Clarence S., Provenience of pyroclastic materials. Geol. Soc.
Amer Bull,, vol. 66, April, 1955, pp. 427-434, 1 f1g Recent
studles of rhyolltlc and pyroclastlc materlals and in parti-
cular of welded tuffs and bentonites show that they occur
over wide areas and in volumes which greatly exceed earlier
evaluations.

Roth, Robert, Paleogeology of Panhandle of Texas. Amer. Assoc.
Petroleum Geologists, Bull., vol. 89, no. 4, April, 1955, pp.
422-443 17 figs. Lithologic character and orogenic environ-
ment of each time stratigraphic unit are described and
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correlated with units in adjacent Oklahoma. The tectonics
and sedimentation are also discussed.

Rutledge, Richard B., The Velma oil field, Stephens County,
Oklahoma. Proc. Fourth Subsurface Geologlcal Symposium,
1955, pp. 49-66, 7 pls. A comprehensive study of the subsur-
face geology, orogenic history, and development of the Velma
oil field in southern Oklahoma.

Schoff, S. L., Map of ground-water reservoirs of Oklahoma. Okla.
Geol. Survey, Map 72-2, 1955, colored, scale 1 to 720,000.
Schoff, Stuart L., Triassic rocks on Goff Creek, Texas County,
Oklahoma. Okla. Acad. Science, Proc. for 1953, vol. 34, Jan-
uary, 1955, pp. 149-152, 1 fig. A report on the red beds which
crop out along Goff Creek in central Texas County, Okla-

homa.

Shaw, Richard F., Jr., A new look at the central Ardmore Basin.
World Qil, vol. 141 no. 1, July, 1955, pp. 108-112, 114, 6 figs.
A detailed study of the subsurface geology of Township 2
South, Range 3 West, Carter County, Oklahoma.

Slocum, R. C., Post-Boone outliers of northeastern Oklahoma.
Okla. Geol. Survey, Cire. 35, 1955, 44 pp., 3 figs., 8 colored
maps. A detailed geologic study along the southwestern flank
of the Ozark Dome with measured sections. Identification
of characteristic faunules.

Sloss, L. L., Facies studies . . . an important tool in oil finding. Oil
and Gas Journal, vol. 54, no. 19, Sept. 12, 1955, pp. 111-114,
5 figs. Pennsylvanian sands of Oklahoma are included in a
facies study of several rock systems throughout the United
States.

Smith, Earl W, Subsurface geology of eastern Kay County, Okla-
homa and southern Cowley County, Kansas. Shale Shaker,
vol. 5, no. 9, May, 1955, pp. 5-12, 14-17, 19-21, 24, 11 figs. 1
table. Shale Shaker Digest 1955, pp 434-448, 11 figs 1 table.

Stirton, R. A., Two new species of the equid genus Neohipparion
from the middle Paleozoic Chihuahua, Mexico. Jour. Paleon-
tology, vol. 29, no. 5, Sept 1955, pp. 886 902, 7 text-figs. Two
new closely related species of the equid, genus Neohipparion,
N. floresi, N. sp., and N. arellanoi, N. sp., from the middle
Pliocene are described. These species show relationship to
Neohipparion eurystyle (Cope) from the panhandle of Texas
and Oklahoma.

Swain, Paul, Natural-gas storage booming. Oil and Gas Journal,
vol 54, no. 2, May 16, 1955, pp. 118-121. Several depleted
pools in Oklahoma are among 170 throughout the nation be-
ing used for surplus natural gas storage.

Tanner, William F., Paleogeographic reconstructions from cross-
beddlng stud1es Amer. Assoc. Petroleum Geologists, Bull.,
vol. 89, no. 12, December, 1955, pp. 2471-2483, 7 figs. Omented
data obtamed from late Paleoz01c sandstones of east-central
Oklahoma facilitate differentiation between channel (river)
and littoral currents.
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Tanner, William F., Pediments in areas of falling base-level. Shale
Shaker, vol, 6, no. 2, Oct. 1955, pp. 7-10, 13, 16-18. “Open
basin” pediments found in Kiowa County, Oklahoma are
illustrated and discussed.

Tarr, Russell S., Paleogeologic map at base of Woodford and Hun-
ton isopachous map of Oklahoma. Amer. Assoc. Petroleum
Geologists, Bull., vol. 39, no. 9, Sept., 1955, pp. 1851-1858, 2
figs. This paper discusses the extent of pre-Woodford post-
Hunton folding and erosion in Oklahoma.

Taylor, Dwight W., and Hibbard, Claude W., A new Pleistocene
fauna from Harper County, Oklahoma, Okla. Geol. Survey,
Cire. 87, 1955, 23 pp., text fig. Thirty-seven species of snails

and +twan Irinda af slama ~f Tatn Dln;ﬂ+nnnv\n ans awna liatad Dnwa
anag Two LinasS 01 Ci811iS 01 14aT¢€ riEi1ST0CETIE age are 1i3ted. 1'I'e-

served parts of rare armadillo are illustrated and discussed.
Tihen, Joe A., A new Pliocene species of Ambystoma, with re-
marks on other fossil Ambystomids. Contributions from
the museum of paleontology, Univ. of Mich., vol. 12, no. 11,
Oct. 7, 1955, pp. 229-244, 1 pl.,, 1 fig. An unknown species of
the Buis Ranch fauna is found in Beaver County, Oklahoma.
Tomlinson, C. W., and Pitt, W. D., Recent studies in the Ouachita
Mountains. Tulsa Geol. Society, Digest, vol. 23, 1955, pp. 89-
97, 2 figs. Structural and correlation problems of the pre-
Big Fork chert and the formations therein are discussed.

Tuttle, R. C., Deeper zones offer promise in northeastern Okla-
homa. Oil and Gas Journal, vol. 54, No. 7, June 20, 1955, pp.
152-153, 2 figs. A brief production history of northeastern
Oklahoma and an analysis of its future possibilities for pre-
Mississippian production.

U. 8. Geological Survey, Water-Supply Paper 1224, Water levels
and artesian pressures in observation wells in the United
States in 1952, part 4, South Central States. 1954 (1985),
228 pp., 41 figs. This report gives records of ground-water
levels and artesian pressures in Arkansas, Louisiana, Texas,
and Oklahoma.

Uhrig, L. F., and Van Melle, F. A., Velocity anisotropy in strati-
fied media. Geophysics, vol. 20, no. 4, October, 1955, pp. 774-
779, 2 figs. The phenomenon of velocity anisotropy in strati-
fied rocks has been observed in surface outcrops of Arbuckle
limestone by Weatherby (1934).

Van Fossan, N. E., Where U. S. salt deposits are located. Oil and
Gas Journal, vol. 54, no. 19, Sept. 12, 1955, p. 145, 1 fig. A
brief discussion on the general characteristics of U. S. salt
deposits. Map showing areas classified for subsurface storage.

Wagner, Richard C., Oklahoma’s Keyes field may cover 85,000
acres. Oil and Gas Journal, vol. 53, no. 46, March 21, 1955, pp.
328, 331-832, 834. A discussion on the stratigraphy, struc-
ture, and producing zones of the Keyes gas field in the Okla-
homa Panhandle.

Wallace, P. A., Chickasha: A tired gas field yields oil. Oil and Gas
Journal, vol. 53, no. 37, January 17, 1955, pp. 154-155. An
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account of the circumstances surrounding the current oil
production from shallow Permian sands in the old Chickasha
gas field.

Ware, Herbert E., Jr., Surface and shallow-subsurface investi-
gation of the Senora formation of northeastern Oklahoma.
Shale Shaker, vol. 5, no. 7, March, 1955, pp. 5-12, 14-22, 24,
30, 3 figs., 9 pls. A study of and surface-to-subsurface cor-
relation of the Senora members. Shale Shaker Digest, 1955,
pp. 403-419, 3 figs., 9 pls.

Warren, John H., Mineral map of Oklahoma. Okla. Geol. Survey,
Map 72-1, 1955, colored, scale 1 to 720,000.

Waters, J. A., McFarland, P. W, and Lea, J. W, Geologic frame-
work of Gulf Coastal Plain of Texas. Amer. Assoc. Petroleum
Geologists, Bull., vol. 39, no. 9, September, 1955, pp. 1821-
1850, 23 figs. An orogenic history and detailed systematic
stratigraphy of the Gulf Coastal Plain of Texas.

Wayland, John Rex, and Ham, W. E,, General and economic geo-
logy of the Baum limestone, Ravia-Mannsville area, Okla-
homa. Okla. Geol. Survey, Cire. 33, 1955, 44 pp., 9 pls., map.
Detailed study of a limestone of high-calecium content and dis-
cussion of its reserves and possible commercial uses.

Weaver, 0. D., Jr., Geology and mineral resources of Hughes
County, Oklahoma, Okla. Geol. Survey. Bull. 70, 1955, 150
pp., 13 figs., 6 tables, map. A detailed study of the surface
geology, Boggy to Coffeyville formations. :

Weirich, T. E., Regional diagnosis of oil accumulation. World Oil,
vol. 140, no. 7, June, 1955, pp. 180-182, 4 figs. Study of geo-
logic units in eastern Kansas and eastern Oklahoma indicates
oil accumulation is restricted to a sedimentary shelf. Con-
cept offers basis for judging regions where no tests have
been drilled.

Wheeler, Robert R., Origin and oil possibilities of the Anadarko
Basin. Shale Shaker Digest, 1955, pp. 22-32, 6 figs. A com-
prehensive orogenic and sedimentation history of the Ana-
darko Basin. Review of its major exploratory programs.

Whittington, Harry B., Additional new Ordovician graptolites
and a chitinozoan from Oklahoma. Jour. Paleont., vol. 29, no.
5, Sept., 1955, pp. 837-851, 2 pls,, 19 text-figs. Two new
genera from the Viola limestone, Pipiograptus and Phormeo-
graptus, are described. Remains of chitinozoan are noted and
figured.

Winland, Hubert Dale, Insoluble residue study and correlation of
the Arbuckle group in southern Oklahoma. Tulsa Geol. So-
ciety, Digest, vol. 23, 1955, pp. 260-288, 9 figs., 2 pls.

A survey by the Structural Clay Products Institute reveals
that thirty-three percent of the one-family houses being built
today have brick walls, representing an increase of 14% over last
year’s figures (Ceramic Age, Dec. 1955). It is hard to beat a good
brick home. Twelve brick and tile plants are located in Oklahorna,
operating in Creek, Custer, Garfield, Greer, Oklahoma, Pittsburg,
Pontotoc, Seminole, and Tulsa Counties. A.L.B.
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NEW LIGHTWEIGHT AGGREGATE PLANT AT TULSA

A new lightweight aggregate plant, using as raw material a
shale that expands and bloats on heating, was put in operation in
October, 1954, by the Chandler Materials Co. of Tulsa. This plant
is at Garnett, about 12 miles east of Tulsa, on the site where Chan-
dler Materials Co. for many years has been producing crushed
limestone from the Oologah formation. The company also is a
producer of sand from the Arkansas River, and thus it now is able
to supply its concrete block and pipe plant in Tulsa with all the
required aggregates.

A description of the expanded shale operation is given in the
October, 1955, issue of Rock Preoducts (vol, 58, no. 10, pp. 198-
200, 201). According to this description the shale is expanded in a
6-foot by 70-foot gas-fired rotary kiln, rotating at 2 rpm, at a
temperature of about 2,300° F. Expanded clinker is cooled 24
hours and then screened into three products, the finer two of
which are used in the manufacture of lightweight concreteé blocks.
Daily production is 120 cu. yds., nearly all of which is used by the
company. Already the company is considering erection of a second
kiln because of expanding markets.

James M. Chandler, vice-president and secretary, in charge
of expanded clay aggregates for the company, reports that the
shale is obtained from the McNabb Cosal Co. pits near Catoosa
in southwestern Rogers County, where McNabb has extensive
coal-stripping operations. The shale used for lightweight aggre-
gate is in the Senora formation of middle Pennsylvanian age,
and lies above the Broken Arrow (Croweburg) coal. Mr. Chandler
reports that although this shale makes excellent lightweight ag-
gregate, new sources are being investigated closer to the Garnett
plant, including the Labette shale, which underlies the Oologah
limestone at the company quarry.

The Oklahoma Geological Survey congratulates the Chandler
Materials Co. on their new and important development in the
field of nonmetallic products. The Survey is proud to have played
a part in this development by conferring with company officials
early in their investigation of raw materials, and by recommend-
ing prospective sites. Results of investigations on bloating prop-
erties of shales in eastern and central Oklahoma have been pub-
lished and are available as Oklahoma Geological Survey, Mineral
Report 24, “Lightweight Aggregate from Certain Oklahoma
Shales,” by A. L. Burwell, September, 1954. This report is on sale
for $0.35 by mail or over the counter at the Survey office on the
campus of the University of Oklahoma at Norman.

Chandler Materials Co. is the second producer of lightweight
aggregate from expanded clay or shale in Oklahoma. Oklahoma
Lightweight Aggregate Co. was the first producer in the state,
opening a clay pit and an expanding plant at Choctaw, Oklahoma
County, in 1953. W.E.H.
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NOTES ON THE STRATIGRAPHY ALONG THE TURNER
TURNPIKE

By Louis H. Lukert

(Read before the evening meeting in the Oklahoma Club,
April 13, 1956)

You have all had the pleasure today of examining the surface
outcrops of the rocks from the Coffeyville formation of the lower
Missouri Series, Pennsylvanian age, upward to the Garber sand of
Permian age. The following remarks will deal with some of the
aspects of the subsurface correlations along the Turner Turnpike
which have been established by tying into earlier work some 40 to

N milag +n +h +1, M $ .
80 miles to the north. That portion of a subsurface cross section

extending for T. 23 N-R. 83 W, in northeastern Garfield County, to
T. 22 N-R. 8 E, near Hominy in Osage County, published by the
writer in the February 1949 bulletin of the A.A.P.G., has been
used as the basis for correlations.”

North-South traverses, starting at the west end of the afore-
mentioned cross section, extending southward to the West Moore
field in T. 10 N-R. 4 W, a few miles southwest of Oklahoma City,
and another from the east end of the published section near
Hominy extending southward to the northwest part of T. 15 N.-R.
8 E, near Depew, and the connecting route of the Turnpike from a
trapezoidal area of some 5,000 sq. miles. Northeastern Garfield
County, the West Moore field, the vicinity of Depew, and the area
around Hominy will, therefore, serve as reference points in the
discussion which follows,

The division of the rocks and terminology conform to the
aforementioned published cross section. No attempt is made to
discuss lithology except to state that the subsurface sediments
along the Turnpike are dominantly clastic as opposed to the pre-
ponderance of alternating limestones and clastic rocks occurring to
the north. Perhaps the distribution and disappearance of many of
the Pennsylvanian limestones, as well as other beds in the area,
can be better understood if one will consider thiem as separate
units or lentils deposited as irregular-shaped layers having vari-
able distribution. In the subject area we are concerned with the
southern terminus of many of these lentils. This discussion will
deal only with some of the more persistent units commonly used
in subsurface studies.

Permian rocks mantle the western three-fourths of the trape-
zoidal area. Surface outcrops of such limestones as the Herington,
Ft. Riley, Cottonwood and Neva cannot be traced as far south as
the Turner Turnpike. The Red Eagle limestone, however, does
cross the Turnpike between the towns of Chandler and Stroud.

Along the west side of the area the Permian Wolfcamp series
has a uniform thickness of 1,000 feet, and the Red Eagle limestone
is again one of the few horizons in this series which carries
through to the West Moore field. Such beds as the Herington,
Winfield, Florence, Wreford and Cottonwood limestones terminate
in Ts. 14 and 15 N.

1Lukert, L. H., Subsurface cross sections from Marion County, Kansas, to Osage County, Okla-
homa. Amer. Assoc. Petroleum Geologists, Bull., vol. 33, pp. 131-152, 1949,
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The Upper Pennsylvanian Virgil Series has a thickness of 400
feet near Depew, thickening to 750 feet at Hominy, 2100 feet at the
West Moore field and 1500 feet in northeastern Garfield County.
Virgil rocks between Hominy and Depew are largely clastic and
have not been differentiated. Along the west side the Topeka
and Deer Creek limestones, the Elgin sand and the Haskell lime-
stone can be traced southward beyond the West Moore field. The
Lecompton, Plattsmouth and Toronto limestones terminate in the
latitude of Ts. 15 and 16 N.

The Pennsylvanian Missourian Series has a thickness of 1,000
feet in northeastern Garfield County, 1250 feet some 60 miles east
near Hominy, thickening to some 1400 feet near Depew and to
1500 feet in the West Moore field. Along the west side the Cottage
Grove sandstone and Dewey limestone extend southward only to
T. 19 N.; while the so-called Oklahoma City Checkerboard lime-
stone of some geologists and the Checkerboard limestone of the
Tulsa area extend southward through the West Moore field. Be-
tween Hominy and Depew, sandstones in the Okesa-Wann forma-
tions mark a strong contrast with the shale and limestone section
below. The Avant limestone of the outcrop, the Cottage Grove
sandstone and the Dewey limestone carry southward to T. 19 N. at
the longitude of R. 7 E. However, between Bristow and Sapulpa
these limestones extend as far south as Ts. 15 and 16 N. and,
therefore, cross the Turnpike.

It is of interest to note here that the strike of the southern
extent of the Cottage Grove sandstone and Dewey limestone is in
a westerly direction through T. 19 N.

Along the east side of the area the normally thin Hogshooter
limestone thickens to 30 feet between Ts. 18 and 15 N. The under-
lying Dodds Creek, or Layton sand, carries southward into T, 16
N. but fails to reach the Turnpike at this longitude. The under-
lying Checkerboard limestone and Cleveland sands do carry
through however.

Rocks of Des Moines age also exhibit features of interest. This
series, which reaches only 400 feet in northeastern Garfield
County, thickens to 650 feet near Hominy, 1100 feet southwest
of Oklahoma City and to 1350 feet near Depew. They can readily
be divided into the Marmaton and Cherokee groups.

A hinge line which affected the thickness and sediments of
the Marmaton group extends, roughly, from the east side of the
areainT.19 N.-R.7 E., Creek County, southwestward to T.17 N.-R.
5 W., Kingfisher County. The Big Lime and Ft. Scott limestones
show their best development on the shelf area and disappear from
the top downward as one progresses in a southeasterly direction
into the depositional basin. Along the Turnpike the Marmaton
group contains mostly shale. While the Big Lime and Ft. Scott
limestones do not carry as far south as the Turnpike near Depew
between Chandler and Oklahoma City, they do extend far enough
south to cross it.

The underlying Cherokee Group which ranges from 200 to
300 feet on the west side thickens to 850 feet near Depew. For

60





the most part the Cherokee of the eastern two-thirds of the area
contains the normal succession of shales, sandstones and lime-
stones recognized by the petroleum geologists.

In conclusion, it may be stated that while the area discussed
herein poses many problems in sedimentation, stratigraphy and
correlation, a number of Permian and Pennsylvanian marker
beds can be traced from north to south across the Turner Turn-
pike. Of these, the Tulsa Checkerboard limestone is considered one
of the most widespread and useful subsurface markers in the
area, .

It is hoped that there may be some of you who will, from time
to time, add knowledge to this discussion in order that the stratig-
raphy of this area may be better understood.

RECENT DEVELOPMENTS IN THE TURNER TURNPIKE
AREA
By Harry E. Christian
(Read before the evening meeting in the Oklahoma Club,
April 13, 1956)

When I first started to prepare this short talk, my first prob-
lem soon became not what to include, but what not to include. 1
found that if you don’t set arbitrary geographical limits for cov-
erage, you tend to wind up miles, literally and figuratively, from—
the subject. In addition, without a fixed area it is impossible to
derive meaningful statistics. For these reasons, I set a limit of ten
miles on each side of the Turnpike for my coverage, making a
twenty-mile-wide strip from Tulsa to Oklahoma City.

This strip includes some of the older producing areas of
Oklahoma. Without going into any detail, the accumulation of il
in this area is controlled by stratigraphy or structure, or by a
combination of stratigraphy and structure, the purely stratigra-
phic traps being confined to Hunton wedge-edges and the Penn-
sylvanian. The stratigraphic traps in the Pennsylvanian are
numerous, and are one of the outstanding features of the area.

It seems to me that statistics are necessary in order to evalu-
ate the recent developments, and I have prepared a few figures
dealing with 1955, 1954, and, in part, with 1953. However, I will
discuss in detail only those discoveries completed in 1955 or 1956,
or being completed in 1956.

This area is very active. It would take a lot of work to get a
complete comparison with the whole State, but I think that the
degree of activity is indicated by the fact that Lincoln County,
through which the Turnpike passes, has for four years had more
exploratory wells drilled in it than any other County in the State.
Incidentally, before that Lincoln County was relatively inactive.

During 1955, a total of 71 exploratory wells were drilled in
the Turnpike Area, of which 16 were completed as producers, for a
success ratio of 23%. The success ratio is down from 1954, when
it was 28 %. However, the success ratio of 23% for the last year
is about the average for the State; 1954 was just a good year.

Of course, the term “success’ is not a simple one. As all of
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you know, there are wells completed as “discoveries’” which repre-
sent more of a victory for the engineers than for the geologist or
geophysicist ; and some of them were completed in 1955. However,
from one year to the next, I don’t believe that these will vary
significantly ; and, in addition, a discovery may seem of little im-
portance when it really is important.

The ratio of Pre-Pennsylvanian to Pennsylvanian discoveries
varies widely. Curiously enough, the number of Pre-Pennsylvanian
discoveries for the past three years has remained steady at two
to three per year, while the number of Pennsylvanian discoveries
has been unstable, ranging between a minimum of 14 in 1955 and
a maximum of 27 in 1954,

Over the past three years, the most common producing
horizon in the Pre-Pennsylvanian for these discoveries is the
“Wilcox.” The most common horizon in the Pennsylvanian, over
the same period of time, is the Skinner, with the Prue, Cleveland,
Checkerboard sand, and Red Fork next in importance. The Skin-
ner was the producing horizon in over twice as many discoveries
as its nearest competitor.

The so-called “Jones” sand has risen in importance in 1955
with the discovery of the East Victor Pool (15N-2, 3E) a strati-
graphic trap produced by the shaleout of the “Jones” sand. The
East Victor Pool is about four miles long and over two miles wide,
and produces gas and condensate. An average well will make about
16,000,000 cubic feet of gas and 60 barrels of condensate on open
flow through four or five inch casing. The “Jones” sand averages
about 20 feet in thickness. To date, 22 wells have been completed
in the pool, which has 160-acre spacing, and development is con-
tinuing. The pool is limited on the west by a dry hole which tested
salt water in the “Jones.” You may have noticed that I rather care-
fully stated that the well that limited the pool to the west tested
salt water in the “Jones” sand. This is because four “dry holes”
were drilled through the “Jones’ in this pool, all of which later on
were completed as producers. This certainly makes you wonder
what other gas and condensate reservoirs there may be in North-
eastern Oklahoma that are apparently condemned by “dry holes.”

The Seward Pool, which is now a part of the North Waterloo
District, is another interesting pool discovered in 1955. The dis-
covery well is the Gulf No. 1 Cleaver in Section 36-156N-3W, which
was completed flowing 176 barrels of oil per day on a 13/64” tubing
choke from the Second Wilcox, which was encountered around a
depth of 6300 feet. To date, thirteen producers have been com-
pleted, two of which made some salt water. Most of the wells flow
but several have been completed as pumpers.

Russell Cobb, Jr. is currently completing his No. 1 Nelson,
Section 3-13N-1W, as a gas-distillate discovery in the Lower Skin-
ner, which was found at a depth of about 5500 feet. The last
potential on the well was 2,500,000 cubic feet of gas and four
barrels of condensate per day. The Lower Skinner is only about
nine feet thick in this well. The interesting thing about this dis-
covery is the fact that the nearest well is about a mile to the
west, and that there are no other wells within two miles of the
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Nelson, which certainly leaves a lot of room for expansion—and
better sand development!

In another development in this general area the Athens No 1
Welch, 2-12N-1W, was completed this year flowing 5,500,000 cubic
feet of gas and 12 barrels of condensate per day through a 14"
tubing choke from a Basal Pennsylvanian sand encountered at
about 5800 feet. We have not as yet gotten an electric log on this
well, but 8 feet of interval was perforated. This is another wide-
open area: the nearest well is one and one-half miles northwest and
is a dry hole.

In Section 3-14N-9E, the Berry No. 1 Coleman has recently
been completed pumping 120 barrels of oil per day from an Atoka
or “Dutcher” sand, which was encountered at about 3000 feet.
This well, which is a workover, is in an area of scattered Atoka
sand production. The Red Fork and Wilcox sands produce a mile or
two to the northeast. The Coleman is the northwest offset to a
dry hole which went to the producing horizon. No tests or cores
were taken on the dry hole.

The Southwest Kendrick Pool was opened last year by the
Rich Oil No. 1 Powers, 19-15N-5E. This well was completed flow-
ing 264 barrels of oil per day on a 14” choke from 26 feet of
perforations opposite the Cleveland sand, which was encountered
at a depth of 2800 feet. The Powers was a workover of a dry hole
drilled to the Second Wilcox in 1952. Two oil wells, one gas well,
and three dry holes have since been completed. The dry holes limit
the field to the east.

The Oliver No. 1 Erwin, in Section 29-15N-2E, was completed
last year for about 10,000,000 cubic feet of gas per day from the
Checkerboard sand to open the Southeast Fallis Pool. The pay
horizon is about 14 feet thick in this well. The nearest wells are
three dry holes, each about a mile from the Erwin. None of these
tested the Checkerboard sand, so this field may expand further
than a casual glance at the map would indicate.

There are several outstanding fields which have been dis-
covered in recent years, aside from the 1955 and 1956 discoveries,
and I would like to mention them briefly. The Southwest Mt. Ver-
non District (156N-2E) was discovered in January, 1954, when
production was found in the Skinner. Subsequently, the Cleveland
and the “Jones” sands have been found productive. Recoveries
to January, 1956, have amounted to 800,000 barrels. In 1940 pro-
duction was found in the Prue sand in the Kendrick Area to open
the Kendrick field (15-16N-5E). In April of 1953 a well was com-
pleted in a sand developed in the top of the Oswego limestone and
since then development of the Oswego has been proceeding rapidly.
To January, 1956, Kendrick has produced 1,700,000 barrels.

In checking these wells against the map, it was surprising how
many fell within easy seeing distance of the Turnpike—say about
two miles. There were six exploratory successes in 1953 which
fell within the two-mile limit, seven in 1954, and four in 1955.
It seems safe, therefore, to say that there will be at least two or
three successes similarly located in 1956, and others in later
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years. The point of this seeming digression is this—that today
we glanced at and perhaps even walked on land that new explora-
tory successes will be drilled on. The opportunities are there-—all
we have to do is recognize them.

The Relationship Between Surface
and Subsurface Formations Along
the Turner Turnpike

By Gerald C. Maddox
(abstract)

Several Permian and Pennsylvanian limestone beds are re-
markably persistent in the subsurface of northern Oklahoma.
Correlations of these beds from T. 29 N., R. 2 W. southward to
T. 17 N., R. 3 W., thence eastward to T. 17 N., R. 12 E., have been
carried to the base of the surface casing and roughly projected
to the surface. Generally the results are in surprisingly close agree-
ment with the surface nomenclature.

The west to east cross section through T. 17 N. is, on the
average, about four miles south of State Highway 33. The cross
section intersects the Turner Turnpike in the western part of
T. 17 N., R. 10 E. The relationship of some of the outcrops along
the turnpike to the correlative subsurface formations will be
made.

Features Along Turner Turnpike Studied

On April 13, 1956, a party of 120 geologists examined the
important outcrops along the Turner Turnpike. Stops were made
on the Hogshooter formation at Sapulpa, the Nellie Bly shale west
of Sapulpa, the Tola formation near Bristow, the Pawhuska forma-
tion east of Stroud, the Grayhorse and Brownville dolomites west
of Stroud, and the Red Eagle dolomite near Chandler, the Fallis
sandstone near Luther, and the base of the Garber sandstone
near Arcadia.

The guide book consists of 76 pages. It contains articles on
Vegetation along the Turner Turnpike,” by Prof. Elroy Rice,
“Historical Notes,” by Prof. Gaston Litton, “Stratigraphy,” by
Maleolm C. Oakes and Carl C. Branson, “Outline of Subsurface
Geology,” by R. P. Clinton, Louise Jordan, Harry Christian, and
" Gerald Maddox, and “General Subsurface Geology along the
Turner Turnpike, Lincoln County,” by Daniel A. Busch.

The guide book contains an annotated map at 3 inches to the
mile along the entire route. A topographic-geologic cross-section
prepared by Neville M. Curtis accompanies the map. The field
trip was a cooperative enterprise of the Tulsa Geological Society,
the Oklahoma City Geological Society, the Oklahoma Geological
Survey, and the University of Oklahoma. The caravan started at
the Tulsa gate, the members were served luncheon at Stroud, and
met for dinner and an evening series of talks in Oklahoma City.

The guide book is Oklahoma Geological Survey, Guide Book
IV, obtainable from the Survey offices for $2.00.
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“There’s more fertilizer capacity going into the Southwest
.. . Latest firm to reveal expansion plans: Ozark-Mahoning Co.
(Tulsa), which will build a 50,000-tons/year ammonium phos-
phate plant, due on stream sometime early in 1957.” (Chemical
Week, Dec. 24th.) This is the kind of news we like to hear. A.L.B.

Pumicite Deposit Sold

The large deposit of pumicite, commonly known as volcanic
ash, that has been worked for many years near Gate, Beaver
County, was sold early in March to the Stay-Ready Laboratories of
Oklahoma City. Stay-Ready is a subsidiary of the Salyer Refining
Company, whose president, B. M. Salyer, Jr., made the purchase
announcement in the Daily Oklahoman on March 4, 1956.

The oldest active pumicite mine in Oklahoma, and the only
active property in the State in recent years, the Gate deposit was
owned by Winston Land Co. of Philadelphia and worked by Dyer
and Kite. Pumicite was hauled from the deposit 7 miles to the
plant at Gate where it was dried, sacked, and sold, mainly for use
in scouring compounds, soap, paint, and as an oil absorbent.

One of the purest deposits in Oklahoma, the pumicite at Gate
is as much as 75 feet thick. It accumulated probably in an ancient
lake bed from volcanic glass particles blown out of explosive
voleanoes in central New Mexico, and carried by wind into Okla-
homa. Fossil snails and diatoms occur sporadically in the deposit.
From comparative studies of the snails and of the character of
the voleanic glass shards, the age of the deposit is believed to be
Pleistocene (Glacial or Ice Age).

New research by Stay-Ready Laboratories is expected to
develop new uses in the preparation of fertilizers and in the manu-
facture of glass wool. With the development of new markets Mr.
Salyer said he expects to employ 40 or 50 men,

The Gate deposit is one of many in Oklahoma that have heen
described in Oklahoma Geological Survey Circular 27, 1949. Ex-
perimentally new uses were described in that publication, includ-
ing cellular products made by heating the volcanic ash in different
ways. Circular 27 is still available from the Norman office of the
Geological Survey for $0.85, postpaid. W.E.H.

Rare Fossil Chiton from Ada, Oklahoma
E. A. Frederickson

A rare and unusual fossil chiton was found by William Riddle,
a student in the School of Geology, during a paleontology field
trip. Mr. Riddle donated the specimen to the collection of the
School.

The fossil chiton is a new species of the genus Helminthochi-
ton, Class Amphineura, Phylum Mollusca. The Phylum Mollusca
also includes such forms as clams, snails, squids and octopodi.

The specimen was found in the shales of the lower part of the
Francis formation, at the quarry of the brick plant southwest of
Ada, Oklahoma. The Francis formation is assigned to the Missouri
series of the Pennsylvanian system.
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Fossil chitons have been reported from numerous localities
in Tertiary strata in North America, and a number of genera are
known from Paleozoic and Mesozoic beds in Europe. However, only
three fossil chitons have been reported previously from the
Paleozoic of North America. These are Prisochiton canadensis
(Billings) from the Ordovician of Canada, and Helminthochiton
carbonarius (Stevens) and Helminthochiton concinnus Richardson
from the Pennsylvanian of Illinois.

The Oklahoma specimen has six of the eight plates preserved,
the posterior two plates are missing. The anterior plate is semi-
circular, longer than wide, and slopes regularly upward from the
front and s1des toward what might have been an acute apex at the
posterior of the valve. However, the rear portion of the valve is
broken off. Median valves have elevated triangular areas pointing
posteriorly, with well-defined concave lateral fields. The sutural
laminae are medium-sized and are smoothly rounded. Ornamenta-
tion consists of small tubercles arranged in quincunx.

For purposes of comparison, the fossil specimen is illustrated
with a recent chiton.

A descrlptlon of the new species is now being prepared for
publication in one of the paleontological journals.

Figure 1. Left, Helminthochiton from the Francis formation, Ada,
Oklahoma. Right, a recent chiton from Florida.

OKLAHOMA SIXTH IN PRODUCTION OF LEAD IN 1955

Production of lead in Oklahoma in 1955 was 15,000 ghort tons
valued at $12,179,000, according to estimates prepared jointly
by the U. S. Bureau of Mines and the Oklahoma Geological Sur-
vey. This production placed Oklahoma in sixth place among the
states, behind Missouri (the leader), Idaho, Utah, Montana, and
Colorado, but ahead of Washington, Arizona, and California.
Total production in the United States in 1955 was 333,400 short
tons of recoverable lead.
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All lead produced in Oklahoma is from mines in northern
Ottawa County, near Picher, where lead and zinc sulfide minerals
occur in mineralized deposits in the Boone limestone of Mississip-
pian age. W.E.H.

Button Corals are Rare Oklahema Fossils

The stony base made by most solitary corals is conical. A
small family of these corals is characterized by discoid shape,
developed as deposit of stony base occurred outward and very
slightly upward. The corals look like buttons, one side (the bot-
tom marked by concentric growth lines, the other showing the
characteristic radial septation.

One species was described by B. F. Howell in 1945 as Gymno-
phyllum wardi, new genus, new species. The specimen came from
“a few miles west of Okmulgee, Oklahoma.” The locality is prob-
ably at and near the spillway of Lake Okmulgee, a site where
Foster and Newell have collected specimens. The specimens occur
in the lower part of the Wewoka formation of late Desmoinesian
age (Marmaton group). They are associated with brachiopods,
crinoids, and mollusks.

R. M. Jeffords has recently (June 1955) made a study of the
button corals. He places them in the family Porpitidae. The
Oklahoma species is redesecribed and figured (pp. 13-15, pl. 2, figs.
1-14, pl. 3, fig. 7, text fig. 2, nos. 6-14).

Rare Uranium Mineral Found in Oklahoma

A short paper by W. T. Huang, formerly of the faculty of the
School of Geology at Oklahoma University, describes an ocecur-
rence of the rare mineral novacekite in Oklahoma. Originally de-
scribed from Saxony and recently found in New Mexico, this is but
the third known locality. The specimens were collected in the
Wichita Mountains by Earl Smith and later by Dr. Huang. Novace-
kite occurs as straw yellow crystals. It is a hydrous magnesium,
uranium arsenic oxide:

The article is “Novacekite from the Wichita Mountains, Okla-
homa,” The American Mineralogist, vol. 41, pp. 152-153, 1956,

Flora of Croweburg Coal Described

The coal bed called Henryetta coal in the Okmulgee area,
Broken Arrow coal in the Claremore area, and Croweburg coal in
Missouri and Kansas is the most wide-spread coal bed known. It
has been traced with fair certainty from Hughes County, Okla-
homa, to West Virginia. Over much of the area it has associated
lithologic types of rock which help to identify it, a black, phos-
phatic fissile shale on it or some distance above, and a persistent
limestone upon the black shale.
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L. R. Wilson (University of Massachusetts) and W, S. Hoff-
meister (The Carter Oil Company) have completed a study of the
plant microfossils and have identified 48 species of spores; 12 of
them new. The spore flora is highly characteristic and indicates
correlation with the Colchester coal of Illinois. The authors illus-
trate four leaf cuticle types in the flora.

The paper is “Pennsylvanian plant microfossils of the Crowe-
burg coal in Oklahoma,” Oklahoma Geological Survey, Circular
32. The book has 57 pages and 5 collotype plates. Copies can be
obtained from the Survey for $1.25 ($1.75 bound in blue cloth).

Dr. Hugh D. Miser just sent us a copy of the program for the
Pick and Hammer Club show given April 27 in Washington. The
Club satirizes U. S. Geological Survey geologists and procedures,
all in good fun. Dr. Miser was portrayed singing the words which
follow:

HUGH’S HUES
(Oklahoma)
6] klahoma,
Where the map is like the rising sun,
Where the rocks are bright
And the colors bright——
It’s the best state map I’ve ever done!

0O
Every day I see it on the wall,

And though men less wise

May criticize,

It’s the best compilation of them all!

klahoma,

If you think that the map is immense,

It’s because we have spared no expense!

So when Isay “O—K—L—A—H—0—M—A”
I just say, by jiggers

You’re on the map, Oklahoma

Oklahoma, O. K.

PREVIEW OF NORTHEAST TURNPIKE GEOLOGY
by Carl C. Branson

On June 2, 1956, 1 drove from east of Vinita to the Tulsa
terminus of the Northeast Turnpike. Excepting for the crossings
of Big Cabin Creek and Verdigris River, it was possible to drive
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on the right-of-way the entire distance. Nearly all the cuts and
fills are made, most of the bridges and road crossings are nearly
completed.

The Tulsa Interchange is on the Lower Ft. Scott (Blackjack
Creek) limestone. North of the interchange on the slopes of
Spunky Creek valley the Breezy Hill limestone and the immediate-
ly underlying Iron Post coal are well exposed. On the east side of
Spunky Creek the Prue sand is well developed. The lower part is
gray siltstone with black shale partings and the upper part is gray
to buff fine-grained sandstone. Near the south end of the Verdi-
gris River bridge (SW14, sec. 21, T. 20 N., R. 15 E.) is a fine ex-
posure of the beds from below the Croweburg coal to above the
Verdigris limestone:

black shale 15 feet plus
Verdigris limestone __ 7 feet

fissile black shale 4 feet
siltstone 16 feet

black shale ... 10 feet
Croweburg coal 1.9 feet
underclay 2.0 feet

gray shale ___. 4 feet

McNabb silty, ferruginous 1s..... .. 1 foot exposed

From the river to near Claremore exposures are few. South
of Claremore the Chelsea sandstone (Skinner sand) is exposed.
North of the interchange is a series of cuts in the base of the Chel-
sea with Tiawah limestone (Pink lime) exposed above fissile black
shale. The Chelsea cuts for the next several miles show well the
course sand of its lower part. The cuts here and in northwestern
Mayes County are yet too fresh to reveal all of the thin units. A
few rains will improve them geologically.

In Mayes County the cuts are in Taft sandstone and Blue-
jacket sandstone (Bartlesville sand) for several miles. Coal beds
below the Bluejacket can be seen in the cuts on both sides of the
valley of Little Pryor Creek. Near the north line of Mayes County
the Turnpike cuts a ridge and the cut exposes 75 feet of strata.

An estimated section made from the fresh cut is as follows:
Bluejacket sandstone (channeled into underlying

beds as much as 10 feet) 15 feet
Savanna formation

laminated dark shale 5.0 feet

coal .-~.0.1 foot

underclay 1.0 foot

gray, micaceous shale ~4.0 feet
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clay-ironstone (as bed in north cut,

layer of concretions in south cut) ... 0.3 foot
black shale with siderite concretions 18.0 feet
siltstone and clay 0.8 foot
coal ' 0.8 foot
underclay and shale 6.0 feet .
light gray siltstone 3.0 feet
black shale crowded with Marginifera,

limestone concretions, fossiliferous ls..______ 1.0 foot
dark shale ' 19.0 feet

The upper coal streak is the Drywood coal, the fossil bed may be
the Doneley limestone, and the Sam Creek and Spaniard lime-
stones should be found below the road cut.

South of the Turnpike at Whiteoak Creek is a quarry in
Keokuk limestone. This is on the upthrown side of the Whiteoak
Creek fault. On the east side of Big Cabin Creek a borrow pit south
of the road exposes Warner sandstone (Booch sand) over black
shale. Cone-in-cone occurs in concretions in the upper part of the
shale,

The easternmost cuts examined were those north of the
Vinita interchange and near U. S. Highway 66. The suspected
presence of a coal bed below the Warner sandstone was confirrmed
in new cuts. The section is:

Warner sandstone 10.0 feet
gray mudstone 6.0 feet
black shale 13.0 feet
coal 0.1 foot
underclay 2.0 feet
black shale 18.0 feet
siltstone __ 2.0 feet
coal 0.1 foot
clay shale 5.0 feet

Fayetteville shale and limestone.

All of the cuts the entire length of the Turnpike will be
measured as soon as rains have washed them clean. The cuts are
sure to reveal parts of the section little-known or elsewhere un-
exposed.
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General Geologic Coluinn along Northeast Turnpike

Ft. Scott formation
Blackjack Creek limestone member (Oswego lime)
Excello shale
Senora formation
Breezy Hill limestone member (Oswego lime)
Iron Post coal
Lagonda member (with Prue sand)
Verdigris limestone member
black fissile shale
siltstone and shale (Upper Skinner sand)
Croweburg coal (Henryetta coal)
McNabb limestone
unnamed shale
Sequoyah coal
Chelsea sandstone (Skinner sand)
Tiawah limestone (Pink lime)
Tebo coal
shale and sandstone

Boggy formation
Weir-Pittsburg coal
Inola limestone
Taft sandstone (Red Fork sand)
Bluejacket sandstone (Bartlesville sand)

Savanna formation
Drywood coal
unnamed coal
Doneley limestone (Brown lime)
Rowe coal .
Sam Creek limestone (Brown lime)
Spaniard limestone (Brown lime)

McAlester formation
black shale with 8 coals
Warner sandstone (Booch sand)

Hartshorne formation
shale with 3 coals

Mississippian
Fayetteville formation
Hindsville limestone
Keokuk formation
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STATUS OF OKLAHOMA GEOLOGICAL SURVEY
PUBLICATIONS

Circular 32. Pennsylvania plant microfossils of the Croweburg coal
in Oklahoma, by L. R, Wilson and W. S. Hoffmeister. Released
April 14, 1956, 57 pages, 5 collotype plates, 4 figures. Bound
in blue cloth $1.75, paper $1.25.

Map 72-8. Tectonic map of Oklahoma, by J. Kaspar Arbenz. In
press. Available in August 1956.

Guide Book IV. Geology of the Turner Turnpike, with chapters
on vegetation, history, subsurface geology. Released April
13, 1956. 76 pages. Price $2.00.

Circular 38. Catalog of fossils of the Hunton group, Oklahoma,
by Thomas W. Amsden. Issued in June 1956. 63 pages. Bound
in blue cloth, $1.25, paper $0.75.

Circular 39. Microfossils of the Manning zone, Ringwood Pool,
Oklahoma, by R. W. Harris. Issued in June 1956. 41 pages,
4 collotype plates. Bound in blue cloth, $1.50, paper $1.00.

Circular 40. Geology of northeastern Osage County, Oklahoma, by
W. F. Tanner. In press. Available in November 1956.

Circular 41. Description and correlation of two complete strati-
graphie sections of the Jackfork sandstone in Kiamichi Moun-
tains, central Ouachita Mountains, Oklahoma. By L. M. Cline
and Frank J. Moretti. In press, available in September.





SHALES and CLAYS

by A. L. Burwell

Questions

What is meant when a natural material is termed a shale or
a clay ? Why are shales and clays usually classed together? What
are the chemical and mineralogical composition and the variations ?
What are the physical and chemical characteristics and how do
they influence the commercial applications ? These and many more
questions come to mind in thinking on Oklahoma shales and clays.
This paper will attempt to answer some of the questions and to do
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a few selected references are given,

Answers to some of the Questions

Shales are very fine-grained sedimentary rocks which have
been formed by the consolidation of beds of mud, clay, or silt. In
color they range from light yellow through brown and greens to
black. In composition they contain a wide variety of mineral ma-
terials of which the clay minerals, micas, and quartz of silt size
are the most prominent.

Clays have very much the same composition although the
clay minerals predominate and accessory materials are minor
constituents. The color range is from white to brown and the
deposits may be unconsolidated.

The commercial utilization of both shales and clays depends
upon the peculiar physical and chemical properties of the con-
tained clay minerals as well as the proportions of associated min-
erals. Sometimes it is difficult to classify or label the several
minerals contained in a shale or clay as clay minerals or non-clay
minerals. Certain minerals possess the properties of the clay
minerals but are not so classed mineralogically: all of which indi-
cates the complexity of the subject.

Since shales and clays are the basic raw materials upon which
the ceramic industry has been built, it becomes important to
understand something about these substances, their properties,
their limitations, and the products which may be made from them.
In the first place, the clay minerals and most of the non-clay
minerals found in shales and clays are not amorphous, as was
formerly believed, but are definitely crystalline even though indi-
vidual crystals are submicroscopic.’ Probably the most important
aspects considered in studying shales and clays are particle size,
particle shape, base exchange capacity, accessory minerals, or-
ganic matter, color, and chemical composition. '

No characteristic of a shale or clay is more 1mp0rtant than
the size of the particles of which it is composed. Plasticity, dry
strength, and base exchange capacity are influenced by particle
size, It is not always easy to measure the particle size because of
the difficulty of dispersing the individual particles and in sep-
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arating one mineral from another. Petrographic and electron
microscopes offer help within certain limits but their use is ted-
ious. The x-ray serves for study of particles of less than 0.1 micron
size, but requires pain-staking care. The most feasible method for
the average determination makes use of Stokes’ law, and is known
as the sedimentation method. A dilute suspension of the material
is used and must be completely deflocculated. With few excep-
tions the maximum particle size in commercial clays is 100 mic-
rons. Most clays have a minimum particle size of 0.1 but there are
a number in which several per cent may be smaller than 0.1 micron.

The electron microscope supplies the information on particle
shape. Through the use of this instrument it is known that kaol-
inite is plate-like in form and usually the thickness is about 8 to
10 per cent of the width. Likewise, it is known that endellite,
another clay mineral, occurs as single crystals that are very thin
and are rolled up as tubes, Some of the other clay minerals appear
ragged or spongy. The shape and thickness of the particles influ-
ence the surface area exposed and surface area influences the
working properties. . ‘

The base exchange capacity of the several clay minerals cov-
ers a wide range. For example ; commercial clay called kaolin may
show a base exchange capacity of only 1 milliequivalent per 100
grams. Fire clays usually show between 5 and 7. Ball clays show
about 12, whereas bentonite may show as much as 100. This wide
range is accounted for by differences in the proportion of the
different clay minerals. According to Grim (1953) the cation-
exchange capacity is as follows:

Table 1

Cation-Exchange capacity of clay minerals, in milliequivalents per
100 grams.

Kaolinite | 3-15
Halloysite2H-O ... 5-10
Halloysite 4H-0 ___._______._ 40-50
Montmorillonite . 80-150
Illite .. 10-40
Vermiculite ... _:100-150
Chlorite 10-40
Sepiolite-attapulgite

Palygorskite 20-30

‘ A list of accessory minerals sometimes found in shales and
clays would include albite, anorthosite, biotite, beryl, calcite,
corundum, garnet, gibbsite, gypsum, hematite, ilmenite, limon-
ite, magnetite, magnesite, microcline, muscovite, orthoclase, py-
rite, quartz, rutile, tourmaline and zircon. v
~ The organic matter in shales and clays ranges from graphitic
through lignitic to humic acid materials. These materials influence
the color but colors caused by such materials have little influence
on uses of shales and clays in ceramies because these materials
burn out. Colors due to the presence of metallic oxides, such: as
iron, manganese, and vanadium oxides, must be considered in most
ceramics, The paper manufacturer in most cases demands. clear
white clays. ' o
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The chemical composition is important in many of the po-
tential uses. For portland cement manufacture the proportions of
silica, alumina, iron, and lime must be known to6 calculate a proper
blend. The allowable magnesia is very small. For oil well drilling
mud the physical properties may be more important than the
chemical, but chemical composition may determine or influence
the phys1cal properties. In brick, pottery, refractories and other
ceramic uses the chemical composxtlon decides the suitability of
the material.

The physical properties which enter into the possible utiliza-
tion of a shale or clay include plasticity, drying characteristics,
dried strength, slaking, and firing properties. If one follows the
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or clay, the importance of these properties will be evident. The
crushed material should slake reasonably well in water. The de-
watered material should be plastic enough to shape yet firm
enough to retain its shape. It should have ample strength when
wet and when dried. The shrinkage should not be excessive either
during drying or firing.

Publications containing information on Oklahoma shales and
clays are:

Sheerar, L. F., The clays and shales of Oklahoma. Oklahoma A&M
College, Div. of Eng., Publ,, Vol. 3, No. 5 (1932).

Snider, L. C., Clays and clay industries of Oklahoma. Oklahoma
Geological Survey, Bull. 7 (1911).

Burwell, A. L., Lightweight aggregate from certain Oklahoma
shales. Oklahoma Geological Survey, Mineral Report 24
(1954).

Burwell, A. L., and Branson, C. C., Occurrence of buff-burning
ceramic clay in Kay Countv The Hopper, Vol. 15, Nos. 10-11
(1955).

Publications containing scientific information on clays and shales
and their uses:

Grim, R. E., Clay Mineralogy, McGraw-Hill Book Co. (1953).

Norton, F. H., Elements of Ceramics, Addison-Wesley Press,
Ine. (1952)

Norton, F. H., Refractories, McGraw-Hill Co. (1931).
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NOTES ON PARMORTHIS BROWNSPORTENSIS AND
-ISORTHIS ARCUARIA FROM THE HENRYHOUSE AND
BROWNSPORT FORMATIONS

Thomas W. Amsden

The writer is making a study of the Haragan brachiopods and
in the course of this work has compared certain species from this
formation to similar forms from the Henryhouse formation. In
particular the Devonian Dalmanellacea Levenea subcarinata (Hall
1857) has been compared to the Henryhouse species, Parmorthis
brownsportensis and Isorthis arcuaria. Externally most specimens
of L. subcarinata can be readily separated from either of these
Silurian species by the somewhat carinate pedicle valve. However,
there are specimens of Levenea with this character poorly de-
veloped and these may resemble P. brownsportensis or 1. arcuaria,
this being especially true of immature shells (the internal struc-
ture of all three is markedly different). It seems possible that
workers in the past may have confused L. subcarinata with one
or the other of these two Henryhouse species, thus contributing
to the stratigraphic and faunal problems concerned with this part
of the section. Since Levenea is fairly common in the Haragan, and
Isorthis and Parmorthis are common in the Henryhouse, this dis-
tinetion is of value in separating the marlstones of the Haragan
from those of the Henryhouse. It therefore seems desirable to
add some additional descriptive data to that which is already
available on the two Henryhouse species. To make this supple-
mentary description as broadly useful as possible the writer has
included specimens from the Brownsport formation of western
Tennessee, this being the type locality for P. brownsportensis and
I. arcuaria. Through the courtesy of Professor C. O. Dunbar a
number of Brownsport specimens of both species were borrowed
from Yale University and the data obtained from these have been
incorporated into the descrlptlon glven below. No detailed descrip-
tion of L. subcarinata is herein given because this will be included
in a study of the Haragan brachiopods to be published in the fu-
ture. However, for the purpose of comparison two of the graphs
include information taken from specimens of Levenea.

PARMORTHIS BROWNSPORTENSIS Amsden 1949

Orthis elegantula Roemer 1860 (p. 62, pl. 5, fig. 7; not Dalman
1828).
Parmorthis brownsportensis Amsden 1949 (p. 42, pl. 1, figs. 1-6).
Parmorthis brownsportensis Amsden 1951 (p. 74, pl. 16, figs.
17-23).

The writer’s original description and illustration (1949) of
this species was based upon specimens from the Brownsport for-
mation of western Tennessee. A short time later (1951) this
species was identified from the Henryhouse formation of Okla-
homa and additional information was presented. The illustrations
in these two papers clearly show the internal and external char-
acters of typical, mature specimens. The supplementary data here
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furnished is primarily to give a better idea of the degree of varia-
tion found among different individuals, and especially changes
found at different growth stages.

A series of individuals were measured, ranging in length from
4.1 millimeters to 17.9 millimeters; elsewhere the writer (1949,
p. 42) has recorded a specimen with a length of 20 millimeters.
As shown in Table I, the length/width ratio of immature speci-
mens (less than 9 millimeters) ranges from about

TABLE 1
Fig. 1
PARMORTHIS BROWNSPORTENSIS
LENGTH WIDTH THICKNESS RATIO RATIO COSTELLAE
mm mm mm Length Length No. in 5 mm
Width Thickness at anterior
Henryhouse specimens—Oklahoma
4.1 4.6 2.2 0.89 1.86 —
5.0 5.9 2.6 0.85 1.92 13
6.5 6.9 2.9 0.94 2.25 10
6.7 7.1 2.5 0.94 2.68 11
6.9 7.2 3.1 0.96 2.23 —
6.9 7.3 3.7 0.95 1.88 —
7.8 3.1 3.7 0.96 2.10 13
8.2 8.5 3.9 0.97 2.10 —
9.3 8.9 4.1 1.04 2.26 11
9.5 9.5 4.6 1.00 2.06 12
9.5 9.5 4.6 1.00- 2.06 12
10.1 9.9 5.1 1.01 1.98 —
10.1 9.6 4.4 1.05 2.30 12
10.2 105 4.6 0.97 2.22 —
10.5 10.2 5.2 1.03 2.02 18
10.5 11.2 4.6 0.94 2.30 15
10.9 11.0 4.5 0.99 2.42 16
11.2 115 54 0.97 2.07 14
11.4 11.9 5.1 0.96 2.24 14
11.5 12.3 5.2 0.93 2.21 13
11.7 10.5 6.0 1.11 1.95 9
11.8 10.8 6.0 1.10 1.97 14
11.9 12.1 5.2 0.99 2.29 18
12.8 12.8 — 1.00 — 10
14.0 14.2 5.4 0.99 2.60 17
14.6 14.6 — 1.00 —_ 13
17.9 17.8 — 1.01 —_ 16
Brownsport specimens—western Tennessee

7.3 7.7 2.6 0.95 2.80 14
8.0 3.6 — 0.93 —_— 9
8.8 8.2 — 1.07 — 13
8.9 9.6 — 0.93 —_— 13
94 94 3.5 1.00 2.70 14
9.6 9.1 — 1.06 — 13
10.1 9.9 —_ 1.02 — 11
10.4 10.8 — 0.96 —_ 14
12.2 11.2 — 1.09 — 13
14.5 13.0 7.9 1.12 1.84 18
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Parmorthis  brownsportensis
Il +eessse Levenea subcarinota
e = |SOrthis’ arcuario
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Figure 1. Graph showing the length-width relationship of Le-
venea subcarinata (Hall) [squares] from the Haragan
formation, and Parmorthis brownsportensis Amsden
[eircles] from the Henryhouse formation of Oklahoma
[solid circles] and the Brownsport formation of west-
ern Tennessee [open circles].

0.85 to 0.95, but in larger shells the length and width are approxi-
mately equal, ranging from 0.93 to 1.11. Figure I shows graph-
ically the length width relationship in a suite of specimens of
different sizes. It will be noted that for any given size the varia-
tion is commonly small. Included on this same graph are a series
of measurements taken from specimens of Levenea subcarinata
from the Haragan formation. The smaller specimens of this species
have a length/width ratio similar to Parmorthis, but with increase
in size this similarity largely disappears and in mature shells of
P. brownsportensis the length is about equal to the width, whereas
in Levenea the width is slightly, but consistently, greater than
the length.

The length/thickness ratio shows a somewhat greater range
than does that of length/width, however, as shown in Table 1
even this variation is slight. The number of costellae in a distance
of 5 millimeters (counted at the anterior end) ranges from 9 to
18 (81 specimens), the average being approximately 13. The
graph, figure 2, compares the costellae spacing on P. brownsport-
ensis to those of L. subcarinata and I. arcuaria. It will be noted that
while the “peaks” on this graph are separate, there is a distinet
“overlap” progressing away from these maxima.

80





» e} =1
@ - Isorthis arcuaria — Henryhouse formoﬁon}L th — width
O —|sorthis orcuaric —Brownsport formation eng wi
13k o' =10
o °
L4
o
12f o 19
OO0 hd A
o]
°
- "n- [o] 80
H ° A A 2
% [e] E
E1o- A A 17
£ ° A 2
£
_.g_ x .0 x A g
= o . A 8
ot i 46 £
o0 o
% A A
° A
s o A Dap A s
A A
[ LA A
A
7+ A A —44
A A .
A - isorthis arcuaria - Henryhouse formation) Length-
A —1sorthis arcuaria ~Brownsport formation§ thickness
1 1 1 1 1 1 1
7 8 9 10 1 12 13

Length in millimeters

Figure 2. Graph comparing the spacing of costellae on: Parmor-
this brownsportensis Amsden, Henryhouse formation
of Okla. and Brownsport formation of Tenn.; Isorthis
arcuaria (Hall and Clarke), same formations and local-
ities; Levenea subcarinata (Hall), Haragan formation
of Okla. In compiling this graph 31 specimens of P.
brownsportensis were used, and 30 specimens for each
of the other two species.

Of some help in the recognition of P. brownsportensis is the
tendency to develop fasciculate costellae; this is marked on some
shells, but in others it is obscure. A more characteristic feature
of the ornamentation is the development of a narrow area along
the mid-line of both valves on which the costellae are poorly de-
veloped. Schuchert and Cooper (1932, p. 129) called attention to
this “nearly smooth or nearly plane” area and noted that it was
almost a universal feature of the genus Parmorthis.
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ISORTHIS ARCUARIA (Hall and Clarke)

Orthis (Dalmanella) arcuaria Hall and Clarke 1892 (pp. 224, 341,
pl. 5¢, figs. 20, 21).

Isorthis arcuaria (Hall and Clarke). Schuchert and Cooper 1932
(p. 150, pl. 21, figs. 21, 23, 24).

Isorthis arcuaria (Hall and Clarke) Amsden 1949 (p. 44, pl. 1,
figs. 12-16).

Isorthis arcuaria (Hall and Clarke). Amsden 1951 (p. 76, pl. 15,
figs. 39-44).

Hall and Clarke based their description of this species upon
specimens from the Brownsport formation of western Tennessee.
In 1949 the writer furnished additional information and illustra-
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tions on this species from the Brownsport, and in 1951 described
the specimens from the Henryhouse formation of Oklahoma. These
publications give a satisfactory description of the internal and
external characters of typical, mature specimens, and the supple-
mentary data given here is primarily to present a better idea on
the degree of variation within this species, especially at different
stages of growth.

A series of individuals were measured, ranging in length from
6.5 millimeters to 13.5 millimeters; the writer has previously re-
corded a specimen 18 millimeters long (1949). As shown in Table
II the length is approximately equal to the width, varying from
slightly longer than wide (length/width ratio 1.03) to slightly
wider than long (length/width ratio 0.87). The length/thickness
ratio shows a somewhat greater range, from 1.35 to 2.20. Figure
3 presents in graphic form the length-width and length-thickness
relationship.

The number of costellae in a distance of 5 millimeters (count-
ed at the anterior end) ranges from.18 to 25, the average falling
between 20 and 21. Figure 2 shows that the “peak” of the costellae
development on 1. arcuaria falls at 20, this being distinet from that
of L. subcarinata and completely removed from that of P. browns-
portensis. However, this illustration also shows that progressing
away from this maxima there is much “overlap” on L. subearinata,
and those specimens of Isorthis with the coarsest costellae extend
well into the range of the finer costellate specimens of Parmorthis.

One of the more characteristic features of 1. arcuaria is the
subequally biconvex profile. Figure 3 shows that the length-width
relationship varies rather widely, with most shells on the rotund
side. In contrast, the typical specimen of L. subcarinata has a
shallower brachial valve, although it is not uncommon to find
specimens with a somewhat biconvex lateral profile. Most speci-
mens of Isorthis arcuaria can also be separated from similar size
individuals of Levenea by the uniform curvature of the pedicle
valve, this valve showing little tendency towards the somewhat
carinate curvature present in L. subcarinata.

Reeds (1911) makes no mention of this species. Maxwell
(1936, p. 75) recorded it as Dalmanella perelegans.
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TABLE II

Fig. 2
ISORTHIS ARCUARIA
LENGTH WIDTH THICKNESS RATIO RATIO COSTELLAE
Length Length No. in 5 ram
Width Thickness at anterior
Henryhouse specimens—Oklahoma
6.5 75 3. 0.87 1.76 22
7.3 75 4.1 0.97 1.78 23
7.3 7.6 3.7 0.96 1.98 —
7.5 8.0 4.1 0.94 1.83 24
75 75 3.9 1.00 1.92 21
7.9 8.6 4.4 0.92 1.80 22
8.0 8.5 5.0 0.94 1.60 24
8.1 8.9 4.0 0.91 2.02 21
8.4 8.2 4.4 1.02 1.91 24
8.6 8.9 4.6 0.97 1.87 21
8.8 9.6 6.5 0.92 1.35 21
8.8 9.1 5.0 0.97 1.76 19
9.0 9.3 4.6 0.97 1.96 Ce—
9.5 9.2 6.4 1.03 1.48 20
9.5 9.5 5.1 1.00 1.86 23
9.9 11.2 5.5 0.88 1.80 20
9.9 9.7 5.3 1.02 1.86 18
10.5 10.8 6.4 0.97 1.64 20
10.8 10.5 6.7 1.02 1.61 19
114 11.9 — 0.95 — —
12.2 12.5 6.9 0.98 1.76 25
124 12.8 7.8 0.97 1.59 21
’ Brownsport specimens—western Tennessee
8.2 8.9 55 0.92 1.50 20
8.6 9.2 5.1 0.93 1.69 19
9.1 9.5 5.0 0.96 1.82 20
9.5 10.5 —_ 0.90 — 24
9.9 10.4 4.5 0.95 2.20 18
10.0 11.0 6.9 0.91 1.44 —
10.1 10.2 7.6 0.99 1.33 21
104 11.4 — 0.91 — 22
10.5 11.8 6.3 0.89 1.66 20
10.7 11.8 _— 0.91 — O
11.9 12.7 — 0.94 — 19
11.9 12.3 79 0.97 1.54 20
12.0 12.0 — 1.00 —_ —_
12.7 13.0 8.7 0.98 1.46 18
13.5 14.0 — 0.97 — —_
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Isorthis arcuaria (Hall and Clarke). The circles are
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solid circles and triangles, and those from the Browns-
port formation of western Tennessee are in open circles
and triangles.

Hall, J., 1857. Description of Palaeozoic fossils: New York State
Cabinet Nat. Hist., 10th Ann. Rept., pp. 41-186, text figs.
Hall, J., and Clarke, J. M., 1892 (1893). An introduction to the
study of the genera of Palaeozoic Brachiopods: Paleontology
New York, vol. 8, pt. 1, pp. 1-367, pls. 1-20, text figs.

Maxwell, R. A., 1936. The stratigraphy and areal distribution of
the “Hunton formation”, Oklahoma. Northwestern Uni-
versity, Ph. D. dissertation, pp. 1-115, illustrations.

84





Reeds, C. A., 1911, The Hunton formation of Oklahoma: American
Jour. Sci., vol. 182, pp. 256-268.

Roemer, F., 1860. Die Silurische Fauna des Westlichen Tennessee:
Breslau, pp. 1-97, pls. 1-5.

Schuchert, C., and Cooper, G. A., 1932. Brachiopod genera of the
suborders Orthoidea and Pentameroidea: Peabody Mus. Nat.
Hist., Yale Univ., Memoir vol. 4, pt. 1, pp. 1-270, pls. 1-29, text
figs.

COAL BEDS OF OKLAHOMA VIRGILIAN AND
WOLFCAMPIAN ROCKS

by Carl C. Branson

Most of us think of the Dawson coal of the Seminole formation
as the highest coal bed in the Paleozoic of Oklahoma. Malcolm C.
Oakes has shown the presence of the Cedar Bluff coal and the
Thayer coal in Missourian rocks of Oklahoma (Okla. Geol. Survey,
Bull. 62). In 1921, the U. S. Geological Survey geologists noted a
coal seam above the Iatan (?) limestone in Township 29 North,
Osage Co. (Bull, 686, p. 330), but found no other coal beds.

All of Osage County has been remapped geologically by field
geologists of the Oklahoma Geological Survey, W. F. Tanner, Clark
Taylor, David Vosburg, James Carter, Patrick Shannon, Orville
Russell, Henry Fisher, Joseph Carl, William Gardner, and David
Bryant. They have found several coal seams, none commercial,
but all stratigraphically useful. These and other coal seams have
been found by Paul Greig in Pawnee County, by Eugene Nakayama
and Antonio Fenoglio in Payne County, and by Alvin West and
Kenneth Masters in Lincoln County. The Oklahoma coals of the
Virgilian and Wolfecampian rocks are shown in the table.

TABLE SHOWING COAL SEAMS OF OKLAHOMA
VIRGILIAN AND WOLFCAMPIAN ROCKS

Long Creek Is. mem.

S Foraker limestone Hughes Creek mem., contains
2 coal bed in Lincoln and
E Payne Cos.
g . .
e Americus ls. mem., contains
; coal bed in Osage Co.
‘Hamlin shale contains coaly shale in Osage
Co.
Five Point limestone
West Branch shale (local coal in Kansas)
Falls City limestone
Hawxby shale (local coal in Kansas)
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Brownville limestone
Pony Creek shale

Caneyville limestone
French Creek shale

Jim Creek limestone
Friedrich shale

Grandhaven limestone

Dry shale

rgilian series

&

Dover limestone
Willard-Langdon shale

Emporia limestone

Auburn shale
Wakarusa limestone
Soldier Creek shale

- Rulo limestone

of

Cedarvale shale

Bird Creek limestone
shale

Turkey Run limestone
Calhoun shale

Deer Creek limestone
Lecompton limestone
Kanwaka shale

Oread limestone

Douglas group

contains Ralston coal in Osage
and Pawnee Cos.

contains Lorton coal in Payne
Co.

contains coal in Osage Co.
(local coal in Kansas)

contains coal in Osage Co.
Elmont ls. mem.

Harveyville sh. mem., contains
coal in Osage Co.

Reading 1s. mem,

contains coal in Osage Co.

contains coal in Osage and
Payne Cos.

contains Elmo coal in Osage
Co.

contains Nodaway coal in
Osage Co.

contains coal in Pawnee Co.

(local coal in Kansas)

(several coal beds in Kansas)

The coal beds enable the geologist to trace associated lime-
stone beds and to identify non-marine cyclic units in the shale-
limestone section. They are useful in helping to identify marker
beds in geologic mapping and in interpreting the geologic history

the region.






Oklahoma Geology Notes

1

OKLAHOMA GEOLOGICAL SURVEY
NORMAN, OKLAHOMA

Vol. 16
No. 9 September, 1956





Correction to Yol. 16, No. 8.

Have you seen the sign in print shops “Before you louse
it up, THIMK!”? We should have had the sign here, In
OKLAHOMA GEOLOGY NOTES, Vol 16, No. 8, p. 80, the
caption under Figure 1 is that of Figure 3; on p. 81, the
caption under Figure 2 is that cf Figure 1, and on p. 84, the
caption under the figure is that of Figure 2. A reward of a
year’s subscription to the NOTES is offered to anyone who
can honestly state that he detected the errors.






Basic Magnesium Carbonate from Dolomite
By A. L. Burwell

The preparation of basic magnesium carbonate from dolomite
is principally by the Pattison process, the operation of which has
basically unchanged over a number of years. The process has been
outlined by B. L. Miller in Limestones of Pennsylvania, Bulletin
M-20 (1934), Topographical and Geological Survey of Pennsyl-
vania, :

' In brief, the process consists in crushing and calcination of
the dolomite to yield a caustic calcine, under conditions whereby
the carbon dioxide from both the stone and the fuel is recovered.

S nnlade o

In practice, the calcine is slaked with water and then ground in a
pebble mill. More water is added and the slurry is carbonated
under pressure, using the collected flue gas as the source of carbon
dioxide. The carbonization converts the calcium hydroxide into
insoluble calcium carbonate whereas the magnesium hydroxide,
through use of excess carbon dioxide, is converted into magnesium
bicarbonate, which is soluble. Separation of the insoluble material
from the solution is brought about by sedimentation and filtration.

The solution, carrying slightly more than 2 percent mag-
nesium bicarbonate, is run to an upright boiler and subjected to
heat whereby a portion of the carbon dioxide is driven off, causing
precipitation of an insoluble basic magnesium carbonate. The re-
leased carbon dioxide is returned to the carbonization system and
the precipitate collected on a gravity filter., Some wet cake is
dried and marketed as magnesia alba for the drug and cosmetic
trade, or calcined to yield a high-purity magnesia. However, the
major portion is mixed with asbestos fibre before drying and cast
into forms, then dried. The product is the “85% magnesia” used
extensively as insulation, especially for pipe covering. In prewar
years most of the basic magnesium carbonate was produced by
plants at Port Kennedy and Ambler, Pennsylvania, and Manville,
New Jersey. During the war the process was used at other places,
including Austin, Texas,

Reactions involved:

CaC0:.MgC0Os — Ca0 — MgO — 2C0O: CaO — MgO — 4H-0

-—Ca (OH) —Mg (OH)-

Ca (OH) 2—Mg (OH) 2—3002—CaCOa~MgHz (COs) »—H-0

4MgH2 (COs) 2—3MgCOaMg (OH) 23H20—5002

There are dolomites in Oklahoma that meet the specifications
of raw material for the Pattison process. Reference is to the Royer
dolomite of the Arbuckle Mountain area and the dolomites of the
McKenzie Hill formation in Comanche County. Possibly there are
others on which information is not available.

For the purpose of illustration only, the assumption is made
that 50 tons per day is the input into the kilns, and the rock has
acceptable composition. It is calculated that the calcine will weigh
approximately 26 1/3 tons of which 10 2/3 tons will be magnesia
(MgO). The calcine, as such, may be marketed as builder’s lime
but is not acceptable for water treating.
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Calcination removes approximately 23 2/3 tons of carbon di-
oxide from the dolomite. It is in the flue gases together with car-
bon dioxide resulting from the combustion of the fuel. The amount
derived from fuel will depend upon several factors including the
kind of fuel and the type of kiln. According to Taggert (Handbock
of Mineral Dressing), the production of a ton of lime uses as little
as 2,400,000 BTU of heat to as much as 9,800,000 BTU, and he
states that a long rotary kiln efficiently operated may require
about 4,500,000 BTU per ton of lime. On this latter basis, the fuel,
if natural gas, would furnish about 7 tons of carbon dioxide or
slightly more than 30 tons of carbon dioxide from the 50 tons of
dolomite and the fuel. However, according to Miller, in Pennsyl-
vania the caleination is carried out in closed kilns, using 1 pound
of coke to 100 pounds of dolomite, from which it is calculated that
50 tons of dolomite and the fuel would yield about 48 tons of car-
bon dioxide. Since a minimum of 35.5 tons of carbon dioxide is
required to carbonate the slurry from 50 tons of dolomite, it may
be necessary to augment the carbon dioxide supply if natural
gas is used as fuel.

The calcined product is slaked, ball mill ground, diluted, and
carbonated under pressure using the flue gas. The water necessary
for processing may be calculated from the fact that the concentra-
tion of magnesium bicarbonate is slightly more than 2 percent.
Accordingly, 460,000 gallons of water will be required for every
50 tons of dolomite processed. Probably the water consumption
may be reduced by recovery and re-use of the water.

The theoretical yield of basic magnesium carbonate from 50
tons of dolomite is computed at over 19 tons, but the actual yield
will depend upon the efficiency of all operations.

Basic magnesium carbonate was produced by 7 plants in 1953,
according to information taken from Mineral Facts and Problems
(U. S. Bureau of Mines Bull. 556). The production totalled 41,034
tons, but producers consumed all but 5,010 tons, which brought
$745,423, or about $148.00 per ton. This information indicates that
much of the production is captive and that the product is further
processed by the manufacturer, presumably in the making of
“85% magnesia” insulation, and other products.

Revised General Geologic Column Available

R. H. Dott prepared for The Oil Scout’s and Landmen’s As-
sociation a general geologic column. in Oklahoma oil-producing
areas. This was published in the Yearbook in 1944 as a two-page
spread. A revision was prepared by Dott in 1948 and it appeared
in that yearbook and subsequent volumes. The Survey has dis-
tributed the chart separately. The Association had a large supply
for use in future years, but a leaky radiator destroyed the stock.
Mr. Dott felt that he could not prepare a revision and Carl C.
Branson did so instead. The Oil Scout’s and Landmen’s Associz-
tion supplied the Survey with a stock of the new chart. This re-
vised chart is now available from the Survey for a mailing charge
of ten cents, It will also appear in the Yearbook in the next few
weeks.
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Hartshorne Formation, Early Desmoinesian, Oklahoma

Carl C. Branson

A widely distributed sandstone lying in the basal part of the
Des Moines series was named Hartshorne sandstone by Taff
(1899, p. 436). The unit was named for the village of Hartshorne,
Pittsburg County, near which it crops out as the rim of a synclinal
basin. No type section was designated. The original description
states that the sandstone lies below the Hartshorne coal, and the
important seam in the area is the Lower Hartshorne coal. It is
quite evident that Taff meant the name Hartshorne to apply to
the massive sandstone overlying the Atoka formation and under-
lying the Lower Hartshorne coal.

The next year, Taff and Adams (1900, p. 274) used the name
Hartshorne sandstone for a series of sandstone beds separated by
coal-bearing shales. The total thickness of the sandstone interval
in the area (Eastern Choctaw coal field) is 100 to less than 200
feet. The Upper Hartshorne coal was considered to be above the
Hartshorne and to lie in and at the base of the McAlester shale.
The Lower Hartshorne coal was said to lie within the Hartshorne
sandstone. The Hartshorne sandstone of Taff 1899 is the basal
bed of the sequence.

Hendricks and Parks (1937, p. 198) stated that Arkansas
usage conformed to the original usage of Taff and that the Hart-
shorne sandstone is the sheet sandstone below the lower Hart-
shorne coal.

Newell (1937, p. 35) states that in T. 12 N., the Upper Hart-
shorne coal lies immediately upon 3 to 25 feet of sandstone, which
he identified as Hartshorne sandstone. A coal occurs in the shale
under the sandstone in Tps. 13 and 14 N., R, 19 E. This coal
Newell placed in the uppermost shale unit of the Atoka, but called
it lower Hartshorne coal. On Newell’s interpretation, the lower
sandstone of the Des Moines section is missing in the Muskogee-
Porum district, and the sandstone between the coals is the Hart-
shorne sandstone.

Oakes and Knechtel (1948, pp. 22-26) and Knechtel (1949,
p. 16) employed a special usage because they found that the Lower
Hartshorne and Upper Hartshorne coals merge in eastern Haskell
County and in LeFlore County. The top of the coal is considered
the top of the Hartshorne sandstone. The base of the sandstone
lies with apparent conformity upon Atoka shale. The writer is not
convinced that the Upper and Lower Hartshorne coals merge,
and suggests that the Upper Hartshorne divides loeally.

The name Hartshorne sandstone was, then, applied originally
to the sandstone below the Lower Hartshorne coal; and in
Arkansas, that usage has been and is employed. Taff, himself, in a
second paper, and most subsequent authors have used the name
Hartshorne sandstone for the sequence of sandstone above and
below the Lower Hartshorne coal; Oakes and Knechtel used this
latter interpretation and included the Upper Hartshorne coal
(Fig. 1).
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Chance, 1890 Taff, 1899 Taff and Adams | Hendricks and| Newell, 1937 Oakes and This Report
1900 Parks 1937 Knechtel
1948
U. Hartshorne | U. Hartshorne| U. Hartshorne U. Hartshorne| U. Hartshorne
U. Grady coal coal coal coal coal coal
shale or ss. shale shale with shale shale
y ss. lenses % ]
Middle Grady coal 7 8. 0 »  local coal
shale or & sh. & coal o ss. &  sandstone
sandstone % sandstone Hartshorne ss.| & 8 shale
7 g 7
Hartshorne | & L.Hartshorne | L. Hartshorne Atoka sh. 3 L. Hartshorne 3 L. Hartshorne
Grady coal coal = coal coal coal = coal o8 coal
Tobucksy ss. Hartshorne ss. sandstone Hartshorne ss. sandstone Tobucksy ss.

Figure 1. Various Stratigraphic Classifications of Hartshorne Units.





The present conception of the Hartshorne formation is that shown in the

table below.

TABLE 1. UNITS OF THE HARTSHORNE FORMATION

Haskell and N. LeFlore Cos. Rest of McAlester Basin Platform
Part of Warner ss. Warner ss. Warner ss.
McAlester MecCurtain sh. MecCurtain
fm.
g Hartshorne coal Upper Hartshorne coal Riverton coal
,m shale and sandstone shale, coal bed
.m tongue or tongues Taonurus siltstone
.m Lower Hartshorne coal L. Hartshorne (?) coal
m Tobucksy sandstone Tobucksy sandstone Tobucksy sandstone

Atoka formation

dsooswmu?m@

Atoka formation

Chester, Keokuk
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The lowest sandstone, that under the Lower Hartshorne coal,
is continuous in the bagin. It is the basal unit of the Des Moines
series, and as such is an important marker. In the Lehigh district
it is conglomeratic (Knechtel, 1937, p. 103), and near Fort Smith
it is channeled into the Atoka (Hendricks and Parks, 1950, pp.
73-74) .1t is clearly desirable that this sandstone have a distinctive
name, and one is available. In 1890, Chance (pp. 658, 659) de-
scribed, mapped, and named the unit. His name is Tobucksy sand-
stone, and it is here proposed that that name be restored as the
stratigraphic name of the sandstone in question. Chance clearly
shows that the sandstone is the rim-forming sandstone around
the Grady Basin (now Hartshorne Basin), and his type area is the
same as that of Taff’s Hartshorne sandstone of 1899. Chance
demonstrated that the Tobucksy sandstone is below the Grady
coal (Lower Hartshorne coal).

The name Tobucksy appears to come from the Choctaw word
tobaksi, meaning coal pit. * The geographic unit for which the
sandstone was named is Tobucksy County, Mosholatubbee District
Choctaw Indian Nation. * The county seat of Tobucksy County was
the town of McAlester, and the sandstone crops out in the county.
The name has a clear geographic source, the identity of the
sandstone so named is unmistakable, and the name has priority.
It is difficult to understand why Taff did not use the name. The
section exposed in the cut on the county road near the EY; corner
of sec. 7, T. 5 N., R. 17 E,, is here designated the type section. At
this locality the unit is 143 feet thick (Hendricks, 1937, p. 12).

The sequence of beds consisting of sandstone with interven-
ing coal-bearing shales and including the Upper Hartshorne coal
above requires a name. In effect Oakes and Knechtel did apply the
name Hartshorne to the unit in Haskell and LeFlore Counties, but
they retained the lithologic designation, Hartshorne sandstone. .

It is here proposed that the beds from the base of the Des
Moines series (top of Atoka formation where present) to the top
of the Upper Hartshorne coal be referred to as the Hartshorne
formation. The Tobucksy sandstone member is its lowermost
member throughout the basin. Above the Tobucksy in Pittsburg
and Latimer Counties and in Arkansas is the Lower Hartshorne
coal, a sandstone tongue or tongues, and the upper Hartshorne
coal. In Haskell and Northern LeFlore Counties only the Hart-
shorne coal and associated underclay are above the Tobucksy in
the Hartshorne formation (Fig. 2).

On the platform, the section is thinner and the members are
quite different. Newell measured several sections (1937, pp. 86,
166, 167, 170, 178, 179, 184) in which he identified the Hartshorne
sandstone. In most of these, his Hartshorne sandstone is the upper
sandstone bed, and Lower Hartshorne coal is placed in the Atoka.
Newell placed strong emphasis on Taonurus as an index fossil of
the Atoka, The genus is a facies fossil developed in fine-grained
1 Sears, A. B., Department of History, University of Oklahoma. Personal communication,
April 7, 1954.

? Rickey, Don, Jr., Librarian, Phillips Collection, University of Oklahoma. Personal com-
munication, April 1954.
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carbonaceous sandstone and siltstones of former tide flats. It
is abundant in the sandstone at the top of the Spaniard limestone
member of the Savanna formation in Mayes County, and it occurs
in a fine siltstone underlying the Warner sandstone in Ottawa
County (Branson, 1954, p. 12). The Atoka contains much material
of this lithologic facies, and is thus more likely to bear Taonurus
than is any other formation of the area. It is here believed that
the Taonurus siltstone and the underlying coal and underclay be-
long to the Hartshorne formation.

The Hartshorne formation of Craig and Ottawa Counties con-
sists of a basal conglomerate, an underclay and local coal, a
Taonurus-bearing siltstone, a dark shale with a thin coal, and an
underclay and coal (Riverton). The Warner sandstone rests a
few inches above the upper coal. The base of the Hartshorne lies
with disconformity upon the Keokuk, Hindsville, Fayetteville, and
Atoka within the counties.

The Taonurus-bearing siltstone has been identified at places
across Mayes County. Newell called it “Blackjack (?) sandstone
member” of the Atoka where he saw it east of Vinita (Newell,
1937, p. 184). The siltstone is considered here to be the sandstone
tongue between the Lower and Upper Hartshorne coals.

In Wagoner, Mayes, Craig, and Ottawa Counties, and in
Cherokee County, Kansas, the top of the Hartshorne formation
is essentially the base of the Warner sandstone member of the
McAlester formation, The base of the Hartshorne is exposed at
few places, but is mappable as the top of the underlying forma-
tion is recognized.

. 3}
COAL CO. PITTSBURS CO. HASKELL CO. Le FLORE CO. SEBASTIAN CQ,ARK,

Mc Alester formation

Figure 2. Southwest-Northeast cross-section of Hartshorne
formation.

References

Taff, J. A., 1899, “Geology of the McAlester-Lehigh coal field,
Indian Territory,” U. S. Geol. Survey Annual Report, 19, pt. 3,
pp. 423-456.

98





Taff, J. A., and Adams, G. 1., 1900, Geology of the Eastern Choe-
taw coal field, Indian Territory. U. S. Geol. Survey Annual
Rept. 21, pt. 2, pp. 257-311.

Hendricks, T. A., and Parks, B., 1937, Geology and mineral re-
sources of the western part of the Arkansas coal field. U. S.
Geol. Survey, Bull. 847-E, pp. 189-224,

Newell, N. D., 1937. Carboniferous stratigraphy (Muskogee-
Porum District, Muskogee and McIntosh Counties, Okla.
Geol. Survey, Bull. 57, pp. 18-59.

Oakes, M. C., and Knechtel, M. M., 1948. Geology and mineral
resources of Haskell County, Oklahoma. Okla. Geol. Survey,
Bull. 67.

Knechtel, M. M., 1949. Geology and coal and natural gas resources

of Northern LeFlore County, Oklahoma. Okla. Geol. Survey,
Bull. 68. '

Knechtel, M. M., 1937. Geology and fuel resources of the southern
part of the Oklahoma coal field. Part 2. The Lehigh District,
Coal, Atoka, and Pittsburg Counties. U. S. Geol. Survey, Bull.
874-B.

Hendricks, T. A., and Parks, B., 1950. Geology of the Fort Smith
District, Arkansas. U. S. Geol. Survey, Prof. Paper 221-E.

Chance, H. M., 1890. Geology of the Choctaw coal field, Amer.
Inst. Mining Engineers, Trans., vol. 18, pp. 653-661. -
Hendricks, T. A., 1937. Geology and fuel resources of the southern

part of the Oklahoma coal field. Part 1, McAlester District,
U. S. Geol, Survey, Bull. 874-A..

Branson, C. C., 1954, Desmoinesian rocks of northeastern Okla-
homa. Okla. Geol. Survey, Guide Book II.

Fossils of the Hunton Group Cataloged

Dr. " Thomas W. Amsden of the Oklahoma Geological Survey
has just completed an annotated listing of fossils deseribed from
the Hunton group. For each species the original reference, the
stratigraphic data, the repository of types, and for species de-
scribed originally from other states the information on Oklahoma
specimens is given., Dr. Amsden found 229 species described or
figured. The incompleteness of knowledge of the fauna is shown
by the facts that only Foraminifera are described from the
Chimneyhill formation, no speeies have been described from either
the Bois d’Arc or Frisco formations, and only 3 corals are known
from the whole group. No cystoid has been recorded and no verte-
brate is known.

The catalog will be of great use in scheduled studies of Hun-
ton fossils. Dr. Amsden is accumulating collections from ac-
curately measured stratigraphic sections and will describe the
faunas of the well-known group with its prolific but little-known
fossils.

The report is Cireular 38, “Catalog of Fossils from the Hun-
ton group, Oklahoma.” It is obtainable from the Survey office for
$0.75, or for $1.25 bound in blue cloth.
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Report on Manning Zone Fossils Issued

Circular 39 of the Oklahoma Geological Survey is entitled
“Chester Foraminifera and Ostracoda from the Ringwood Pool of
Oklahoma.” The report is by R. W. Harris and Thomas C. Jobe
and consists of 41 pages and four collotype plates of fossils. The
authors describe eleven new species and three new subspecies of
Ostracoda. They conclude that the Manning strata are Mississipp-
ian (Chesterian) in age. The circular is available from the Survey
office for $1.00 postpaid, or for $1.50 bound in blue cloth,

Regarding Some Natural Inorganic Fertilizers
“No one can be certain that his ideas are in fact Truth. The

nearest approach to certainty is an idea that we believe right.”

It is common knowledge that many soils respond to treatment
with pulverized limestone as shown by increased yield of crops
following such application. The explanation which has been ac-
cepted generally is that the limestone acted to neutralize the soil
acidity. As a matter of fact, the application of limestone was
recommended only on soils that showed an acid reaction on testing.
The acidity was attributed to organic acids resulting from natural
decomposition of vegetation or to residual portions of inorganic
fertilizer materials remaining after the basic portion had been
absorbed by growing plants. Chemically, the reason for the lack of
plant growth was attributed to excessive amounts of the hydrogen
ion. Apparently, no one questioned this line of reasoning.

Now, we are told that the application of limestone to almost
any soil is good practice, and especially to acid soils. However, the
reason that limestone exerts such a beneficial action is not due to
the “killing” of the acid as had been supposed but is due principally
to the availability of calcium and magnesium and the essential
need of plants for these elements. In other words, the limestone
contains fertilizer values in its content of calcium, magnesium,
manganese, phosphorus, zine, nickel, copper and other metals. An
impure limestone possibly holds an advantage over high-purity
limestone for application to soils.

This change in ideas came about when the colloid chernist
recognized that soils offer him a wonderful opportunity for re-
search in his chosen field. Soils are, generally speaking, a mixture
of clay and sand in varying proportions. The sand may be particles
of quartz (silica) or of unaltered rock minerals, varying in size
from very finely divided silt to course gravel. The clay portion is
made up of the so-called clay minerals and alteration products
similar in composition to the clay minerals. These minerals are all
more or less complex silicates whose particles are so small as to
be colloidal and they carry many negative electrical charges. This
colloidal material offers a tremendous surface for absorbing and
exchanging positively charged ions such as hydrogen, calcium,
magnesium, potassium, manganese, and zinc among others. How-
ever, all clay minerals do not have the same exchange capacity.
Kaolinite has, probably, the least exchange capacity among the
clay minerals. Some of the positive ions (cations) may be classed
as plant nutrients. Others, notably hydrogen, may not be so

100





classed. Hydrogen is called a non-nutrient. N evertheless, the
presence of the hydrogen ion is beneficial in many cases, but as a
general rule, plant growth is accelerated by the replacement of
the hydrogen ion by ions of metals that are plant nutrients. Thus,
the practice of applying pulverized limestone is simply an applica-
tion of the new concept of reducing the number of hydrogen ions
together with the addition of an adequate supply of needed and
essential calcium and magnesium which replace the hydrogen
ion on the surface and in the molecular structure of the clay
minerals where these nutrient elements are available to the plants.
It has been shown, also, that application of limestone is beneficial
even on soils free from hydrogen ions.

In addition to limestone and dolomite, which have been used
as soil additives for a number of years, certain other natural rocks
are now being recommended as fertilizer materials due to their
potassium content. This subject was treated from the standpoint
of Oklahoma raw materials in an acticle in the February 1956 issue
of Oklahoma Geology Notes. It is suggested that articles by W.
D. Keller and William A. Albrecht of the University of Missouri in
the May 1956 issue of Pit & Quarry would be well worth reading.

: A. L. B.

A second producer of metallic magnesium is in prospect. The
report in Chemical Week ( July 21 issue) indicates the ferrosilicon
process will be used, since it yields a higher purity product al-
though at a higher cost. We are prompted to recall that Okla-
homa’s Royer dolomite meets the rigid specifications demanded of
raw material for the Pidgeon Process (ferrosilicon proizssl)‘. B

. Oklahoma Fossil Locality and a New Snail

Securely buried in a long paper on Permian snails is the
identification of a species from the Red Eagle limestone of Osage
County. The Burbank Rock Co. quarry on both sides of U. S. High-
way 60 east of Burbank has an abandoned area at the southeast
end of the workings (NW14 SE14 sec. 25, T. 26 N., R. 6 E.). The
limestone grades into shaly beds there and the rock is of poorer
grade. The shaly portions are fine fossil collecting ground. The
snail identified from the locality is Omphalotrochus wolfcampen-
sis new species. The type specimens are from the Wolfcamp forma-
tion of the Glass Mountains in Texas. The snail is a large, low-
spired marine form, member of a genus almost entirely confined
to early Permian rocks,

The Burbank quarry locality also yields well-preserved pro-
ductids, colonies of Teguliferina, chonetids, Wellerella, goniatites,
a large nautiloid, fusulinids, and rare crinoid crowns, clams, and
snails.

The fine paper which records the occurrence is “Permian
Gastropoda of the Southwestern United States, Part I, by Ellis L.
Yochelson, American Museum of Natural History, Bulletin, vol.
110, article 3, 1956.
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Oklahoma Tektite Recorded

Tektites are glassy, rounded, black to dark green objects
from pin-head size up to several ounces weight. Scientists dis-
agree as to their origin, even as to whether they are of terrestrial
origin or of meteoritic origin. A recent article pictures a small
specimen from near Delhi, Beckham County, Oklahoma. This is
the first Oklahoma record. The reference is “Tektites and the
iI%JOIS:Z:C lfslaanet,” by Ralph Stair, The Scientific Monthly, vol. 83, pp.

-12, 1956.

New Stratigraphic Names for Oklahoma Rock Units
By Carl C. Branson

Mountain Lake member of the Bromide formation (Mohawkian,
Ordovician)

Named for Mountain Lake E14 sec. 22, T. 2 S,, R. 1 W., Mur-
ray County, near Woodford. Type section along Spring Creek on
both sides of the line between sections 8 and 17, T. 2 S., R. 1 W.
Consists of 194 feet of shales with thin limestone beds, lies above
the basal sandstone unit of the Bromide. Named by G. A. Cooper,
Sénithsonian Miscellaneous Collections, vol. 127, part 1, p. 120,
1956.

Pooleville member of the Bromide formation (Mohawkian,
Ordovician)

Named for the village of Pooleville, Carter County. Type sec-
tion on Spring Creek above the Mountain Lake member about on
the line between sections 8 and 17, T. 2 S., R. 1 W., Murray County.
Consists of light-gray limestone, about 250 feet thick. Seems to
be equal to the Criner formation of Ulrich. Named by G. A. Cooper,
Smithsonian Miscellaneous Collections, vol. 127, part 1, p. 121,
1956.

Ahloso member of the Caney shale formation (Meramecian,
Mississippian)

Named by Elias (as Ahlosa) for the village in'sec. 14, T. 3 N.,
R. 6 E. Type section in NE14, sec. 14, T. 2 S, R. 7 E. Consists of
25 to 190 feet of dark gray calcareous shale. Equal to the “Ada
Mayes” of subsurface. Named by Elias, Petroleum Geology of
Southern Oklahoma, p. 60, 1956. Rests on Welden limestone, over-
lain by Delaware Creek member,

Delaware Creek member of the Caney shale (Meramecian,
Mississippian)

Named for Delaware Creek. Type area on the creek in the
northeast part of T. 2 S., R. 7 E. Consists of 150 to 270 feet of gray
shale with coneretions. Rests on the Ahloso member, overlain by
the Sand Branch member. Named by Elias, Petroleum Geology of
Southern Oklahoma, p. 62, 1956.

Sand Branch member of the Caney shale (Chesterian,
Mississippian)

Named for Sand Branch of Clear Boggy Creek. Type section

NW1 sec. 8, T.2N., R. 7 E. Consists of dark-gray shale with large
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limestone concretions. Rests upon Delaware Creek member, over-
lain by Springer. Named by Elias, Petroleum Geology of Southern
Oklahoma, p. 65, 1956. ’

Redoak Hollow sandstone member of the Goddard shale

Named for Redoak Hollow, S14 sec. 19, T. 2 S., R. 1 W. Con-
sists of calcareous sandstone. Named by Elias, Petroleum Geology
of Southern Oklahoma, p. 83, 1956. Contains 185 identified species
of fossils.

Rhoda Creek formation (Springeran, Pennsylvanian?)

Named for Rhoda Creek in SW part of T. 3 N., R. 7 E. Best
section in SE14, NW14, NW1 sec. 8, T. 2 N., R. 7 E. Consists of 140
feet of gray shale. Rests unconformably upon Caney shale, over-
lain by upper shales of the Springeran. Named by Elias, Petroleum
Geology of Southern Oklahoma, p. 91, 1956,

Gene Autry shale member of the Golf Course formation
(Morrowan, Pennsylvanian)

Named for town of Gene Autry. Consists of 700 feet of gray
shale. Rests upon Primrose sandstone, overlain by Jolliff forra-
tion. Named by Elijas, Petroleum Geology of Southern Oklahoma,
p. 99, 1956.

Lake Murray formation (Atokan, Pennsylvanian)

Named for Lake Murray. Consists of Bostwick member,
Lester limestone, and Frensley limestone. Thickness 3,300 feet.
Rests upon Golf Course formation, overlain by Big Branch forma-
tion. Named by Harlton, Petroleum Geology of Southern Okla-
homa, p. 139, 1956. :

Golf Course formation (Morrowan, Pennsylvanian)

Named for the Dornick Hills Country Club golf course. The
type section is on the creek in SW14 SW1j sec. 7, T. 4 8., R. 2 E.
Consists of 1,400 to 1,500 feet of section with Primrose sandstone
as basal member, Otterville limestone as top member. Named by
Harlton, Petroleum Geology of Southern Oklahoma, p. 138, 1956.

New Oklahoma Fusulines

A paper by M. L. Thompson, G. J. Verville, and D. H. Lokke
entitled “Fusulinids of the Desmoinesian-Missourian Contact” ap-
peared in the July number of Journal of Paleontology (vol. 30, pp.
793-810). In this paper two new species are described from Okla-
homa.

Oketaella lenensis is a new species which occurs in the Perry
Form shale member of the Lenapah limestone on the west side of
U. S. Highway 69 at the type locality of the limestone, the old
quarry north of the village of Lenapah. This small, unusual type
of fusulinid is ordinarily overlooked among immature specimens
of larger types, and is, as here, found where no other fusulinid
oceurs.

Wedekindellina ardmorensis is described from the Confeder-
ate limestone at two localities near Ardmore, The species is pro-
lific, but is the only fusulinid in the limestone. This species has
been variously placed in Fusulinella, Fusulina, Triticites and Wede-
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kindellina by earlier workers. Since Triticites indicates Missourian
age and Fusulina Desmoinesian age, the Confederate has been
shifted back and forth from Hoxbar to Deese. Wedekindellina
ardmorensis is similar to W. ultimata, the only species of the
genus known from rocks younger than Desmoinesian. The evi-
dence would appear to place the Confederate in the Hoxbar group
(Missourian). ‘C.C.B.

Uranium in Oklahoma Phosphatic Black Shales

A report on uranium content of some samples of phosphatic
black shales has just been issued by the U. S. Geological Survey
(TEI-590, pp. 253-257). The authors, H. J. Hyden and Walter
Danilehik, sampled the black shales of the Pennsylvanian rocks
of northeastern Oklahoma and tested these for uranium content.
They obtained samples of the shale with phosphatic nodules which
overlies the Checkerboard limestone, samples of the Little Osage
shale, of the Excello shale, of the black shale below the Verdigris
limestone, of the black shale below the Tiawah limestone, and of
three shales identified as “capped by Taft ss.”, “capped by ss.”,
and “capped by Little Cabin ss.”. The latter three are probably the
black shale above the upper Inola limestone unit, the black shale
below the Bluejacket sandstone at places, and the black shale sorae
distance below the Warner sandstone.

The authors found values to 0.01 % uranium for the shales and
0.05% uranium for the nodules. They conclude that shales capped
by limestone are slightly more uraniferous and the uranium
is closer to equilibrium. C.C.B.
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