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CHANGES IN LIST OF AVAILABLE PUBLICATIONS

Circular 32. Microfossils of the Croweburg coal in Oklahoma, by
L. R. Wilson and W. S. Hoffmeister. Report has 87 pages, b
collotype plates. Spores of the Croweburg coal are described
and figured, spore distribution histograms compare Crowe-
burg to Iron Post and Bluejacket coals. Cutical types are
figured. Bound in blue cloth, $1.75; in paper, $1.25. Issued
April 13, 1956.

Circular 38. Catalog of fossils from the Hunton group, Oklahoma,
by Thomas W, Amsden. Catalog has 63 pages. Species listed
229, of which 52 are from Chimneyhill, 72 from Henryhouse,
105 from Haragan. Bound in blue cloth, $1.25; in paper, $0.75.
Issued June 22, 1956.

Circular 39. Chester Foraminifera and Ostracoda from the Ring-
wood pool of Oklahoma, by R. W, Harris and Thomas C. Jobe.
Paper has 41 pages, 4 collotype plates. Specimens are from a
core in the Manning zone. Age is Chesterian. Bound in blue
cloth, $1.50; in paper, $1.00. Issued June 23, 1956,

Circular 40. Geology of Northeastern Osage County, Oklahoma,
by W. F. Tanner. Report consists of 76 pages, colored geo-
logic map. Barnsdall and Tallant formations of Missourian age
and Vamoosa formation of Virgilian age are described. Eound
in blue cloth, $2.25; in paper, $1.50. Jssued October 31, 1956.
Map separately available as Map A-3, $0.50.

Circular 41. Two measured sections of Jackfork group in south-
eastern Oklahoma, by L. M. Cline and Frank Moretti. Report
contains 20 pages. Two complete sections, one 5,600 feet thick
and one 6,000 feet thick, are described in detail. Paper bound
only, $0.35. Issued October 1, 1956.

Map GM-3. Tectonic Map of Oklahoma, by J. Kaspar Arbenz.
Colored map, scale 1/750,000, inserts of tectonic provinces
and tectonic history. $0.50 folded, $0.65 rolled in map tube.
Issued November 19, 1956. '

Chart. General geologic section of Oklahoma oil-producing areas,
by Carl C. Branson. Reprinted from National Oil Scouts and
Landmen’s Association Yearbook, 1956. $0.10.

Publications which have gone out-of-print since last list: Bulletin
46, Bulletin 63.

DEWEY AND WOODWARD ADDED TO PRODUCING
COUNTIES

In December, 1956, the discoveries of Sinclair Oil and Gas
in No. 1 Kune, sec. 11, T. 17 N., R. 18 W. in Dewey County, and
Union 0il of California in No. 1 McCormick, sec. 14, T. 22 N., 20
W., Woodward County, increased the number of producing coun-
ties to seventy. This latter discovery is the most significant of the
year in northwestern Oklahoma. Custer and Major Counties are
the only areas in the entire Anadarko basin not scheduled to re-
ceive wildeat drilling in the coming weeks. Ly
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Oil and Gas Discoveries in Woods and Alfalfa Counties
by
: Louise Jordan

Only two oil fields had been discovered in the two-county
area of Woods and Alfalfa at the time that Albert E. Allen was
writing his thesis for the Master of Science degree in 1953 (later
published in the Shale Shaker, vol. 4, no. 8, April, 1954 under the
title of “The Subsurface Geology of Woods and Alfalfa Counties,
Northwestern Oklahoma’). These fields consisted of one well
each, North McWillie in Alfalfa and Yellowstone in Woods County.

The North McWillie field was discovered December 27, 1950
with the completion of Davis et al No. 1 Glidewell, (SW14 SW1
NE1 sec. 14, T. 24 N, R. 11 W.), which flowed 6 barrels of oil
per day from the “Oswego’’ at 5792 feet. This remained a one-well
pool with a cumulative production of 15,493 barrels at the end of
1955 until March 1956, when Trigg Drilling Company, Inc. com-
pleted No. 1 Nelson (C NW1j4 SE1j see. 14, T. 24 N, R. 11 W.)
with oil production from a “basal Pennsylvanian” limestone at
6229 to 6250 feet, a lower horizon than the discovery well.

The Yellowstone field was discovered by Champlin Refining
Company in its No. 1 Harry Diamond (NE14 NE14 SW1j sec. 17,
T, 29 N, R. 17 W.) in Woods County. This well was completed on .
October 15, 1953, flowing 50 barrels of 43° gravity oil per day
from Arbuckle dolomite at 6134-52 feet. A year later in October
1954, the Tegarden field in Woods County was opened by J. R.
MecDermott No. 1 Murrow (C SW14 NEL see. 19, T. 27 N, R.
16 W.) with gas and distillate from Mississippian limestone at the
depth of 5750 to 5780 feet.

On September 30, 1954, Phillips Petroleum Company, No. 1
Sandra “A” (C NW14, NW1, sec. 8, T. 26 N., R, 15 W.) was com-
pleted for oil production at 5910-28 and 5954-76 feet in Mississip-
pian limestone in Northwest Avard field. Gas has since been found
in Phillips No. 1 Avard (SEl4 NE14 NE14 sec. 9, T. 26 N., R, 15
W.) in the Neva limestone at 3054 feet. -

On November 17, 1955 Amerada Petroleum opened the North-
west Oakdale field with its No. 1 Farris (C SW14 NW1j sec. 21, T.
24 N., R. 13 W.) from sand in the Simpson group. Gas has also
been found in a sand in the Cherokee group and in the Cottage
Grove sandstone in this field. The Northeast Waynoka field wag
opened by the Texas Company’s No. 1 McAntire (NW14 NW1
NE1, sec. 20, T. 25 N, R. 15 W.), completed March 1, 1956 with
oil and gas again from the Cottage Grove sandstone.

It appears at the present time that Gulf Oil Corporation has
opened another field with its No. 1 Shade (SE14 SE1j sec. 31, T.
25 N., R. 14 W.) which flowed 20 barrels of oil in one hour on a
drill-stem test from 7,117-46 feet, reported to be Misener or Hun-
ton.

These six field areas in Woods County have production of
oil and/or gas distillate from seven stratigraphic horizons: Neva
limestone, Cottage Grove sandstone (also called “Lower Ton-
kawa,” Layton, Peoples-Layton, Osage-Layton), a sandstone in
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the Cherokee group, porosity in Mississippian limestone older
than Chester, Misener or Hunton, sandstone in the Simpson group
and porosity in the Arbuckle group.

After the discovery of the North McWillie field, no more oil
was found in Alfalfa County until drilling in the Southeast Eureka
district was extended into the county in the middle of 1955.

In rapid sucession several fields were discovered in Alfalfa
County : Southeast Flower Dale was opened when Continental Oil
Co. worked over No. 1 Maltbie (SW14, NW1, SE14, sec. 8 T., 28 N.,
R. 9 W.) and completed it August 8, 1955 for a gas distillate well
in a basal Pennsylvanian sand; Amorita (discovery well: Jones-
Shelbourne et al. No. 1 Ohio-Parr, SE1) SE14 NW1j sec, 9, T.
28 N., R. 10 W.), completed November 17, 1955 with production
from Cottage Grove sandstone and “Mississippian chat’; Mendon
(discovery well: Woods Petroleum Corp. No. 1 Christensen C
NW14 NW14 sec. 21, T. 28 N., R. 9 W.), completed December 29,
1955 with production from basal Pennsylvanian sand; West Men-
don (discovery well: Woods Petroleum Corp. No. 1 Tucker, (C
SEl, SE14 sec, 13, T. 28 N,, R. 10 W.), completed February 29,
1956 with basal Pennsylvanian sand production; and southwest
Eureka (discovery well: N. T. Smith No. 1 Bodle “A”, C NW1j,
- SW1y, sec. 15, T. 28 N., R. 9 W.), completed May 8, 1956, also from
basal Pennsylvanian sand.

About 8 years ago a well drilled in C SW14, SE14, sec. 19, T. 25
N., R. 12 W., was abandoned. Now named Calvert No. 1 Newlin
it was reworked and completed in July 1956 flowing 10,600,000
cubic feet of gas and approximately 84 barrels per day of distillate
from 5838-48 feet in a sand in the Cherokee. This well opened the
Southeast Dacoma field. Other fields are being opened currently
in this very active area with multiple pay possibilities.

INGENIOUS USES OF MINERAL MATERIALS
A.L.Burwell

A lightweight structural material is being manufactured in
Sweden that has been given the unusual name of ytong, Ytong is
produced by mixing hard-burned high-calcium lime, powdered
metallic aluminum, a suitable aggregate, and water and by casting
the mixture or dough in molds. A reaction takes place, resulting in
a gas which causes the dough to rise like bread, and in a short
time the mass sets and is firm enough to handle. The product is
autoclaved to complete the “cure,” and then sawed to desired
shapes. :

A news item states that Denver, Colorado, business men plan
to build a plant at Salida to pulverize “an ore containing 37 per-
cent sulfate, 26 percent calcium, and smaller percentages of
magnesium, potassium, phosphorus, sulfur, and nitrogen” and
‘to offer the pulverized material as “a soluble plant supplement,”
or fertilizer. The composition indicates that the ore is something
closely akin to gypsite, a mineral material found abundantly in
Oklahoma.

A process has been devised for making building blocks from
lightweight aggregate without the use of cement or lime, The
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aggregate is mixed with a clay or shale mud that acts as a binder.
The block is formed in the conventional vibrating machine and
then dried, after which it is fired in the same way as brick and
tile. Definite advantages are claimed over the cement block,

especially as regards volume stability.

NEW AGE DETERMINATION OF PRECAMBRIAN
GRANITE IN THE ARBUCKLE MOUNTAINS

The second absolute age determination by means of radio-
active zircon in granite from Oklahoma is given in an article
entitled “Precambrian Rocks of Wichita and Arbuckle Mountains,
Oklahoma,” Geol. Soc. Amer., Bull, vol. 67, 1956, p. 1319-1330,
by W. B. Hamilton.

Determined by alpha counts and spectroscope estimates of
lead in zircon from the Tishomingo granite near Troy, in the cen-
tral part of the Arbuckle Mountain region, the age was calculated
by David Gottfried and C. L. Waring to be 900-980 million years.
The Tishomingo granite is thus the oldest rock in Oklahoma for
which an absolute age has been determined.

In an earlier paper by E. S. Larsen, Jr., C. L. Waring, and J.
Berman (Amer. Mineralogist, vol, 38, 1953, p. 1118-1125) zircon
in a pegmatite from the Wichita Mountains wag shown to have an
absolute age of 635 million years. _

Both determinations were made from single localities in the
widely distributed igneous rocks of the Wichita Mountains and
Arbuckle Mountains that have been classified for many years as
Precambrian. These new data show the range in age of the igneous
rocks to be about 300 million years, equal to more than half the
time that has elapsed since the beginning of the Cambrian period.
In Oklahoma more than 95 percent of the surface rocks are of
Cambrian or younger age, and these younger rocks contain all the
oil, gas, coal, zine, lead, limestone, gypsum, salt, silica sand, and
other resources upon which the mineral economy of Oklahorna is
built. ' ‘

The Precambrian rocks nevertheless play an important role
in geologic interpretation. When age determinations have been
made from numerous localities in the many igheous rock types
that are known in the Wichitas and Arbuckles, it appears prob-
able that the range in age will be extended even more than is now
known; and it seems equally probable that the generalizations
about relative age drawn by Hamilton will be showvr‘} in\ﬁtlid}

Cherokee Rocks of Southeastern Kansas

The State Geological Survey of Kansas has released as its
Bulletin 123 a fine report by Wallace B. Howe. The paper was
Howe’s doctoral dissertation at the University of Kansas. Howe
describes the stratigraphy of the important coal-bearing sequence
of Kansas. Each unit from the top of a coal bed to the top of the
next succeeding coal is termed a formation. Seventeen such forma-
tions are described in addition to the Excello shale at the top.
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The Cherokee is called a group, with Krebs and Cabaniss sub-
groups. The base of the Cabaniss is placed at the top of the Seville
limestone. The Seville limestone probably is the lower, fusulinid-
bearing member of the Incla limestone of Oklahoma.

The Robinson Branch coal is briefly discussed, but the one
Kansas exposure is no longer accessible. .

The Bevier coal of this report is the Wheeler coal of Searight
et al. (1953), the lower bench of the Bevier. Howe considers that
this coal is much higher in the section in Oklahoma than it is in
Kansas and is close to the Iron Post coal. Underlimestones were
recognized locally below the Mulky coal, the Croweburg coal, the
Mineral coal, and the Tebo coal. '

An unnamed coal horizon is mentioned between the Tebo and
Seammon beds. Howe suggests that the Doneley limestone of
Oklahoma caps the Neutral coal rather than the Rowe. He equates
the Columbus coal with Rowe. The report was written before
Alexander’s fusulinid study and Wilson and Hoffmeister’s spore
study were published.

Howe was the first to recognize (1951) that the Mulky coal
is absent! in Oklahoma and that the so-called Lower Fort Scott
limestone is Breezy Hill. He also identified Mineral, Fleming, and
Weir-Pittsburg coals in Oklahoma and redefined the type Blue-
jacket sandstone. This useful and long-awaited report will be of
great value in the continued studies of Desmoinesian rocks being
carried forward in Oklahoma and in Missouri. C.CB

Can a Commercial Use be found for Oklahoma
Grahamite and Impsonite?
A.L. Burwell

Natural occurrences of solid bitumens and pyrobitumens are
quite numerous in Oklahoma. There are occurrences also of liquid
and semi-solid bitumens usually associated with sandstones or
limestones, but for this article the discussion will be restricted
to the solid and pyrobitumens. The solid bitumens in the observed
occurrences differ somewhat in chemical and physical properties
but all fall in the class known as grahamite. The pyrobitumens are
in the class known as impsonite,

Grahamite has a relatively high specific gravity, black streak,
high fusion point, high percentage of fixed carbon (25 to 50 per-
cent), and non-mineral matter is soluble in carbon disulfide,
whereas impsonite with approximately the same specific gravity
and black streak is infusible and is insoluble in carbon disulfide,
and fixed carbon will range from 50 to 85 percent. According to
Abraham,* outerops of grahamite are prone to metamorphose to
impsonite, which may lead observers to be mistaken in identifi-
cation. Oklahoma occurrences of both grahamite and impsonite
are shown in Oklahoma Geological Survey Mineral Report 30, by
William E. Ham.

In years past, grahamite was mined and used in the prepara-

! Abraham, Herbert. (1944) Asphalts and Allied Substances. D. Van Nostrand Co. p. 298.
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tion of asphaltic roofing and other products. Impsonite was mined
and burned to obtain the vanadium compound found in the ash.
At the present time, there is no commercial demand for either
grahamite or impsonite from Oklahoma.

A solid bitumen known as gilsonite is known to occur in this
country only in Utah. It differs from grahamite in several re-
spects, the most important ones being its solubility in solvents
other than carbon disulfide, its fusibility, and its low sulfur con-
tent. It has been used mainly in the paint and varnish industry, but
quite recently a new and novel use has been developed.

In Chemical Week, issue of June 11, 1955, appeared an article
entitled “Outlet for a Natural Asphalt” (gilsonite). More detailed
information appeared in the July 4, 1955 issue of Chemical &
Engineering News and the July 11, 1955 issue of the Oil & Gas
Journal. In short, the process is proposed to convert the gilsonite
by thermal decomposition under controlled conditions into a
marketable gasoline and a residual coke having physical and
chemical properties that make it especially desirable for electrodes
for the aluminum industry,

Naturally, the question arises as to whether or not grahamite
or impsonite may be utilized in place of gilsonite. Offhand, it
would seem that grahamite might be so used if the raw material
is low in ash. However, analyses indicate that the main objection
would be that the coke might contain too much sulfur if the sulfur
present in the grahamite is retained in the coke. Therefore, ex-
periments were conducted in the Oklahoma Geological Survey
laboratory to determine the possibility of volatilization of the
sulfur during thermal decomposition. The work was done by
Thomas E. Hamm, yielding the following results:

Grahamite from the Wade deposit in seec. 1, T. 2 N., R. 17 E,,
Pushmataha County, was eoked by heating in covered porcelain
crucibles in an electric furnace. Coking was complete, as indicated
by insolubility in earbon disulfide, after 8 hours at 1000°F, but
the coke continued to lose weight on further heating, Percent
sulfur was determined for the original grahamite and for two
samples of coke.

Temperature Time Cumulative loss in wt. Sulfur content referred to the

(G hrs.

) Wt. of orig. grahamite. %
Orig. grahamite — 0.00 1.59
620 3 0.48
640 8 2.96
1,000 3 65.35 0.60
1,000 15 79.40 0.40

Obviously, a considerable portion of the sulfur is removed in
the distillate, but the percentage of sulfur remaining in the coke
is still too high for the coke to be acceptable as electrode material
for the aluminum industry. However, these results should not be
regarded as evidence that grahamite cannot be processed success-
fully for electrode carbon. They mean only that under one set of
conditions, the sulfur content was not reduced sufficiently. Per-
haps someone will be interested enough to investigate further.
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OKLAHOMA MINE PRODUCTION AND MINE
SAFETY IN 1955-56

. Issued in November by the State Department of Chief Mine
Inspector was the Forty-Eighth Annual Report of Mines and
Mining in Oklahoma, Prepared under the direction of John M.
Malloy, Chief Mine Inspector, the report gives production data
and safety records for the mining of coal, zinc, lead, rock asphalt,
and gypsum in Oklahoma for the fiscal year ending June 30, 1958.

During this period 2,052,000 tons of coal was produced from
47 mines in 14 counties. Greatest tonnage was reported from
LeFlore County (424,000 tons), followed by Rogers County
(401,000), Haskell County (291,000), and Pittsburg County
(247,000). Total production was an increase of 46,000 tons over
the previous year. Two men were killed in strip mines as the
result of accidents.

Zinc and lead ores were produced from 31 mines in Ottawa
County without a single fatality. Production was 1,760,000 rock
tons from 1,150,000 man-hours worked. » :

Rock asphalt production from Murray County was 77,000
tons.

A record production of 468,000 tons of gypsum was reported
from mines in Blaine County, without g fatal accident.

The report, available from the Department of Chief Mine
Inspector, Oklahoma City 5, Oklahoma, also contains a summary
of production in Oklahoma for the calendar year 1955. Similar
mineral statistics for 1955, giving production and value for all
mineral resources of the State, including petroleum, natural
gas, and liquified petroleum gases, will be published jointly by the
Oklahoma Geological Survey and the United States Bureau of
Mines early in 1957.

W.E.H.

GEOLOGY SECTION—OKLAHOMA ACADEMY
OF SCIENCE

The 1956 meeting was held on Friday afternoon, November
30th, at Stillwater, John D. Naff, presiding. Papers presented
were:

Tertiary Vertebrate Faunas of Western Oklahoma, by David
B. Kitts.

Cavitation in a Rapidly Flowing Stream, by Gladys E. Braden
(read by Alex R. Ross).

Lower and Middle Silurian of the Eastern United States, by
Thomas W. Amsden.

Rapid Ca-Mg Determination in Sedimentation Studies, by
Joseph F. Shreiber.

Mineral Resources of Western Oklahoma, by Philip P.
Chandler,

Geology in the Boston Mountains, by William Bonney Brent.

The 1957 meeting will be in Norman under the Chairmanship
of William E. Ham. Hugh E. Hunter was elected vice-chairman
of Section B.
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Reference Book for Geologists

A steering committee headed by J. V. Howell of Tulsa has for several
years labored on a glossary of geologic terms. The committee consisted of
13 experts in the various fields. Subcommttees on 25 specialties selected
the definitions and wrote many of these definitions. The editor was A. C.
Trowbridge of State University of lowa, and L. M. Nichols of the Oil and
Gas Journal served as Technical Editor. The project was operated under
the National Academy of Sciences and the National Research Council.

The volume is now issued as Glossary of Geology and Related Sciences.
It consists of 335 pages and is priced at $6.00. This valuable and necessary
reference work is obtainable from American Geological Institute, 2101
Constitution Avenue, N. W. Washington, D. C.

Ten-year Bibliography Issued
The bibliography of North American geology is published by the
U. S. Geological Survey. It comes out in volumes covering one and two-
year periods and these volumes are then combined in ten-year volumes.
The ten-year volume for the years 1940-1949 has just been issued as
Bulletin 1049, in two parts totaling 2205 pages. Entries under Oklahoma
are:

General _ 6
Areas described 3
Economic geology 140
Geologic maps 49
Ground water 13
Historical geology 122
Mineralogy 34
Paleontology 97
Petrology 22
Physical geology 57
Physiographic geology 6

With the new issue, full coverage through 1954 is contained in Bulle-

tin 746 (1775-1918), Bulletin 823 (1919-1928), Bulletin 937 (1929-1939),

Bulletin 1049 (1940-1949), Bulletin 985 (1950), Bulletin 1025 (1951),
Bulletin 1035 (1952-1953), and Bulletin 1054 (1954).

C. C. B

Correction to Listing of Oklahoma Geologists

In the last number of the Notes Oklahoma geologists were listed. By
error, the fellows of the Geological Society of America were given in the
table as BSA, which should stand for Boy Scouts of America. The new
membership list of the society is just out and it shows a total of 47 fellows
and 105 members in Oklahoma. These 47 fellows are distributed as fol-
lows: Tulsa, 30; Norman, 9; Oklahoma City, 2; Enid, 2: Bartlesville, 2:
Ardmore, 1; Duncan, 1. About 2.5 percent of the geologists of Oklahoma
are fellows of the GSA about 5 percent are members.

Subsequent to the publication of the list at least three GSA fellows
have moved to Oklahoma: John C. Maher, with Pure in Tulsa (welcome
back), Aureal T. Cross with Pan-American in Tulsa, and L. R. Wilson with
the School of Geology and the Survey in Norman. C. C. B.
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The Weathering Process
By Albert L. Burwell

Weathering has been defined in Webster’s International Dictionary
as “action of the elements in altering the color, texture, composition, or
form of exposed objects.” Geologists view the subject from ‘a number of
angles, the angle depending upon the special field of interest of the indi-
vidual. This difference may be noticed in the attitude of persons working
in igneous geology and those working in sedimentary geology. Perhaps the
most widely used definition would describe weathering as “rock break-
down, rock decomposition, and rock rotting.” This definition classifies
weathering as a process of deterioration, degradation, and decaderce,
whereas the dictionary definition carries no such implication. Of course
it is only natural to use the term decay when one observes an area of what
originally was hard crystalline rock now changed to a mass of dirt and
rubble.

Keller (1955) recommends what he believes is a better definition of
weathering as follows: “Weathering is the response of materials within the
lithosphere to conditions at or near its contact with the atmosphere, the
hydrosphere, and still more important, the biosphere.” For the benefit of
the layman, the lithosphere is that part of the earth which is composed
predominantly of rocks, but includes soils and subsoils together with every-
thing within this rocky crust. The hydrosphere, according to one authority,
is the water, liquid or solid, including suspended and dissolved matter, on
the crust; whereas another describes it as the “aqueous envelope of the
earth, including oceans, all lakes, streams, and underground waters, and
the aqueous vapors in the atmosphere.” The biosphere is the plant and
animal life in or on the crust.

Obviously, weathering is an extremely complex subject. Adding to the
complexity, is a disagreement as to where weathering stops and some other
process takes over. Weathering and the processes which bring about
weathering are a vital group of geologic phenomena. The processes are
physical, chemical, and biological. Temperature changes together with
freezing and thawing are powerful factors in disintegration that are def-
initely physical, and may be followed by separation and classification of
several components, processes that are also physical. If, however, the com-
position of any one or more of the component minerals of the rock is
changed, either before or after disintegration, then chemical action has
taken place. It is recognized that products resulting from the decay of plant
and animal life are active chemical reagents. Tunnels and burrows of ani-
mals such as ants, earthworms, and rodents enable penetration of the
earth’s crust by the weathering agents.

In many respects weathering resembles synthetic chemistry. Syn-
thetic chemistry in reality is nothing more nor less than tearing apart and
putting back together in a different form. Of course, the purpose is to
create a product or products having greater usefulness or value than the
original material. Weathering is one of nature’s ways of producing material
of greater utility from material that has little value “in place” in the
earth’s crust. Weathering almost always yields something that mankind
needs and can use better than the original rock. That something may be
fresh, new, rich soils in which to grow foodstuffs, it may be a clay whose
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physical and chemical properties make it suitable for chinaware, for
enamel, for pottery, or for any number of other industrial products. It may
be “black sand” liberated from the parent rock and from which titaniim
metal or titanium pigments may be prepared. Or it may be the clean high-
purity silica sand separated and classified and from which the several
kinds of glass are made. Truly, nature does not destroy. She refines, even
though she takes a roundabout route to do so. She builds sometimes seem-
ingly by most complicated methods to yield something better adapted to
human needs. That change from beautiful granite to a mass of dirt and
rubble may be only the first step in nature’s plan, but who would deny
that soil derived from the dirt and rubble is more valuable than the granite
even if the process ended there.

It may be said that under proper conditions all mineral materials
yield to weathering, but some minerals are more susceptible than others.
The order of susceptibility for silicate minerals is a function of the internal
structure or grouping of the ions. Complex silicates such as olivine weather.
easily, whereas the most simple, quartz, weathers very slowly. The order of
susceptibility also follows the order of energies of formation, a fact that
couples the subject of weathering with the sequence in which minerals
crystallized in igneous rocks.

Examples of the weathering of igneous rocks are numerous in the
Arbuckle and Wichita Mountain areas. Masses of “decayed” granite may
be observed in the region around Tishomingo and Ravia in Johnston
County. Similar in appearance but different in composition, masses of
weathered anorthosite and gabbro occur in Comanche and Kiowa counties,
especially in the regions about Roosevelt and Meers. Examples of the
weathering of sedimentary rocks may be found throughout the State wher-
ever these rocks crop out. Along the outcrop of sandstone, limestone, or
shale the products of weathering form the adjacent soil. In the extreme
northeastern part of the state deposits of tripoli and similar silicas are
known. These deposits are thought to be the result of weathering and
leaching of highly siliceous limestones or calcareous cherts of the area.
Of course, these rocks, like all other sedimentary rocks, are products of the
weathering of other rocks in prior ages. It is presumed that both calcium
carbonate and silica were in mutual solution and that their deposition re-
sulted from a disturbance of eéquilibrium due to change in pressure or
temperature, In any event both minerals have been deposited together as
a mixture of hydrous silica and calcium carbonate, after which the calcium
carbonate has been removed by natural means.

Just where in this involved process that started with an igneous mag-
ma and ended with a light porous tripoli did weathering begin, be inter-
rupted, begin again, and end? Isn’t the process as a whole a repetition of
weathering followed by diagenesis, a period of decomposition after which
the products of this decomposition are recombined in molecular arrange-
ments different from the parent material only to have the new materials
again subjected to decomposition, and so on over and over until an end
product is obtained which is the end product only for today.

What word in the dictionary is used to describe this cyclic chain of
reactions? Certainly weathering is only -one phase of the process. It seems
as though here is a good chance for someone to coin a new word,
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Petroleum Notes from the Twenties

Dr. Charles N. Gould was appointed Director of the reactivated Okla-
homa Geological Survey on July 1, 1924. At this time there were rela-
tively few o1l geologists. Gould was preparing a speech on geologists and
their place in oil field discovery and he wrote in November to several
prominent oil geologists to determine what discoveries were made in
Oklahoma, Kansas, and North Texas on geologic advice and who was re-
sponsible. Gould received replies from R. W. Clark, Luther White, M. G.
Cheney, W. E. Wrather, Alexander Deussen, Everett Carpenter, D. W.
Ohern, and R. C. Moore.

Gould had listed 57 fields discovered before geologists were active in
the area, 164 fields located on geologic advice, and 13 recent fields which,
as he put it, were “brought in without benefit of clergy.” The replies are
illustrative of the extreme difficulty even then of crediting a discovery to
one man or company. Many z structure has been discovered by a man and
recommended to his company without result. In other cases the test hole
was poorly located or too shallow. Normally it is only possible to credit a
discovery to the man who persuaded his company to drill the prospect and
then only if that well was the first commercial one in the field. Most dis-
coveries have been the result of the combined offort of many men, some
of whom found the structure or trap earlier, but were not involved in the
discovery well.

It is of interest that their contemporaries credit the following men
with Oklahoma discoveries:

Pool name location geologist
Wheeler (1904) 3S-2W, Carter Co. H. B. Goodrich for Santa Fe
Ada gas (1909) 4N-6E, Pontotoc Co, Pierce Larkin
Boston (1913) Munn
Mervine (1913) 2-27N-3E, Kay Co. Ohern
Boynton (1914) 14N-15E, Muskogee Co. Fohs and Garner
Yale (1914) 19N-6E, Payne Co. Ohern and Buttram
Ripley (1914)  18N-4E, Payne Co. Ohern and Buttram
Ingalls (1914)  19N-4E, Payne Co. Ohern and Buttram

Porter (1915) 16-16N-17E, Wagoner Co.  Burt
Brinton (1915) 9-13N-12E, Okmulgee Co. Fohs

Cement (1917) Ohern and Buttram
Morrison (1917) 23N-3E, Pawnee Ohern and Buttram
Billings (1917) 23N-2W, Noble Co. Fohs
Ponca (1917) 8-25N-2E, Kay Co. Marland
Garber (1917)  25-22N-4W, Garfield Co.  Sinclair
South Duncan McCoy
(1919)
Hewitt (1919) W. J. Millard

Wetumka (1919) 4-9N-10E, Hughes Co. M. K. Read
Deaner (1920) 15, 16-11N-11E, Okfuskee Bauer and Clark

Co.
Burbank (1920) 36-27N-5E, Osage Co. Marland.
Robberson - IN-3W, Garvin Co. Pierce Larkin

(1920)
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Tonkawa (1921) 16-24N-1W, Kay Co. Marland

Lyons-Quinn 2, 11-10N-11E, Hughes Co. Ed Luman for Atlantic
(1921)

Okemah (1921) 2-10N-9E, Okfuskee Co. Beverly Tatum

Pollyanna 2-15N-11E, Okmulgee Co. Uri and Weimer
(1921)

Montezuma 22-12N-12E, Okfuskee Co. Ed Bloesch
(1922)

Mannford T. 19N-9E, Creek Co. Carl D. Smith
(1922)

March (1922) 18N-5E, Payne Co. Carl D. Smith

Josey (1923) 33-12N-11E, Okfuskee Co. D. H. Radcliffe

Stroud (1924} 35, 36-14N-6, 7E, Lincoln L. E. Trout

Co.

Pollyanna, Wil- 22-15N-11E, Okmulgee Co. Uri and Weimer
cox (1924)

Tuskegee (1924) 31-14N-10E, Creek Co. R. W. Clark

Braman (1924) 21-28N-1W, Kay Co. Marland-Comar

Masham (1925) 23N-4E, Pawnee Co. Carl D. Smith

Fields of the time discovered by accident are Papoose, Prairie, Sayre,
Youngstown (3-14-8), Peru, Poor Farm, Bald Hill.

Carpenter writes (Dec. 19, 1924), “I do not regard anticlines as the
only controlling factor in the accumulation of oil. There are other factors
equally important. To my mind, Petroleum Geology is a study of the rocks
in their relation to the accumulation of oil and gas. Anticlines furnish only
one condition under which oil and gas may accumulate. Other conditions
equally important are furnished by Sand Lenses, Faults, Shoe-string Sands,
etc. I regard the discoverer of any one of these conditions as the discoverer
of the pool (if oil be found), even though it is not an anticline.”

This view-point is years ahead of its time. There are some geologists
and many supervisors and promoters who have not yet learned it. Too
often, the oil geologist has to sell an anticline to get a stratigraphic trap
drilled. As long as management slavishly worships the anticlinal theory

and seismology, wise and observant independents will flourish and find
many fields. C. C. B.

Authors of “Oil and Gas 1n Oklahoma”

The Survey issued in 1915 and 1917 its Bulletin 19 on oil and gas of
the State. The usefulness of the bulletin was so apparent and. its impact on
oil geology so great that an improved and larger book was planned. The
Survey enlisted the belp as authors of men in the industry for each county
where such was possible. The bulletin was written as county chapters and
as general summaries. Each chapter was published when completed, the
first issued in 1926, the last in 1930. The whole was then repaged and
bound in 3 volumes as Bulletin 40. The stock of volumes 1 and 2 is now
exhausted and that of volume 3 will be gone within a year. Nine of the
individual chapters are out of print.

The bulletin was written by 45 individuals, most of them active
petroleum geologists. Nine are now deceased, 14 are independents or con-
sultants, 6 are teaching, 8 are with companies, 2 are with the Federal Sur-
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vey, one with A.A.P.G., and the present address of 5 is not known. It seems
highly desirable to publish something of the nature of Bulletin 40 revised
and current. It would now be a formidable undertaking, but with extensive
help from industry a useful and important volume is possible.

Anderson, Gustavus Edwin (1879-1940) (then of U. Okla.) 40-N
Ph.D., Chicago; Prof. Geology 0.U. 1922-1940

Bale, Hubert E. (then T.P.C. & O. Co.) 40-GG
B.S. in Geology, O.U., 1924; Independent, Dallas, Texas

Becker, Clyde M. (1882-1938) (then independent) 40-1
B.S., 0.B.U., 1912; Becker-Reed Oil & Gas Co.

Beckwith, H. T. (then consultant) 40-T

Bloesch, Edward (then consultant) 40-EI
Ph.D., Zurich; consultant, Tulsa
A.AP.G., T.G.S. (pres., 1935)

Bowles, Charles E. (then State Chamber of Commerce) 40-AA

Boyle, J. Phillip (then consultant) 40-L, KK, XX
Oklahoma City, independent

Bullard, Bess Mills 40-Q
B.S. in Geology, O.U., 1921; Vassar College

Bullard, Fred Mason (then of U. Texas) 40-00
M.S., 0.U., 1922; Ph.D., Michigan; Prof., U. Texas

Bunn, John R. (then of Bunn-Marvin Drlg. Co.) 40-V
B.S. in Geology, O.U., 1923; Southwest Dlg. Co., Tyler, Tex.

Carpenter, Everett Z. 40-V
B.A., O.U,, 1911; Porter Oil & Gas Co., Okla. City .

Clark, Glenn C. (then of Marland Oil Co.) - 40-H
B.A., 0.U., 1913; Ponca City

Clark, Robert Watson (1884-1948) (then consultant) 40-F, W

Ph.D., Michigan, 1924; Chief Geologist, Western Gulf
01l Co., Los Angeles
AAPG. (V.P,1943), AIME., GS.A.

Clawson, William W., Jr. (then of I.T.I.O.) 40-]1
Mobil Prod. Co., Billings, Mont.

Clifton, Roland L. (then Champlin Ref. Co.) 40-A, Y
M.S., 0.U., 1925; consulting geologist, Enid

Cloud, Wilbur F. (then of U. of Okla.) 40 MM, RR
M.S.,, O.U,, 1926; Prof. Petr. Eng., 0.U., Norman

Conkling,. Richard A. (1885-1952) (then consultant) 40-S

B.A,, 0.U,, 1911; consultant, Okla. City
A.AP.G. (founder), 0.C.G.S. (founder)
Cooper, Chalmer Lewis (then of Okla. Geol. Survey) 40-H
M.G.E, 0.U., 1923; M.S., 0.U., 1926; Ph.D., Chicago
‘1945; U.S. Geol. Survey, Washington
Cram, Ira H. (then of Pure Oil Co.) 40-QQ
M.A., Minn.; V.P., Continental Oil Co., Houston
A.APG. (pres. 1944), GS.A,,SE.G., AILM.E.

Decker, Charles LaVerne (1898-1955) - 40-P
M.A., Mo. U., 1925; consultant, Houston
Dott, Robert Henry (then of Mid-Continent Petr. Corp.) - 401, K

M.S., Michigan; Exec. Dir., A.A.P.G., Tulsa
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Gouin, Frank C. (then consultant)
U. New Mex., 1916; Independent, Duncan
Greene, Frank C. (then of Skelly Oil Co.)
A.A.P.G. (founder), G.S.A., P.S.A.

Honess, Charles W. (1885-1949) (then of Gypsy Oil Co.)
Ph.D., Columbia, 1923; 0.G.S., 1916-23; Gulf Oil Corp.

A.APG. (founder), GS.A., SEPM., A.AAS,
Ireland, Hubert Andrew (then of Univ. of Okla.)

40-E, M, DD

40-D, CC
40-R

40-NN

M.S., 0.U,, 1927; Ph.D., Chicago, 1935; Prof. Geology, Kans.

Kite, William Casper (then consultant)
B.A., 0.U,, 1916; consultant, Okla. City

Koschman, Albert Herbert (then of Okla. A & M Coll.)

oA xUT. I NON TTQ M Q ™
M.A., Wisc., 1920; U.5.G.D., Uenver

40-0
40-X

Min. Soc., S.E.G., G.S.A., Sci. Soc. Colo. (pres., 1948-49)

Levorsen, Arville Irving (then of Independent Oil & Gas Co.)
M.E., Minn., 1917, D. Sc., hon.; consultant, Tulsa
A.AP.G. (pres., 1935); G.S.A. (pres., 1947), SEP.M.

McDonald, O. C. (then consultant, Tulsa)
Melton, Frank Armon (thén of U. of Okla.)

Ph.D., Chicago, 1924; Prof. Geology, 0.U., Norman

Merritt, John Wesley (then consultant, Tulsa)
Northwestern, 1912; consultant, Tulsa

Powers, Sidney (1890-1932) (then of Amerada Petr. Corp.)

Ph.D., Harvard, 1915
A.AP.G. (pres., 1930), G.S.A., SE.G., AILME.
Radler, Dollie (Hall) (then of Amerada Petr. Corp.)
M.S., 0.U,, 1921; consulting, Tulsa
Redfield, John S. (then Okla. Geol. Survey)
M.S., 0.U., 1929; Shreveport, Louisiana
Roth, Robert 1. (then of Atlantic Oil Co.)
G.S.A.; Humble O. & R. Co., Wichita Falls, Texas
Sawyer, Roger W. (1895-1941) (then Skelly Oil Co.)
B.A., O.U., 1915; Pure Oil Co.
Six, Ray L. (then of U. of Okla.)
M.S., 0.U., 1929; Prof. Geology, Okla. State U.
Soyster, Hale Bryan (then U.S. Bur. Mines)
A.B., Cal., 1922; U.S. Geol. Survey
Stone, J. A. (then Okla. Geol. Survey)
Taylor, Thomas G. (then U.S: Geol. Survey)
Tomlinson, Charles Weldon
Ph.D., Chicago; independent, Ardmore
A.APG. (pres., 1949), GS.A.
Travis, Abe (then of U. of Okla.)
M.S., 0.U., 1930; Tulsa
Weirich, Thomas Eugene (then of Tidal Qil Co.)
BS., 0.U., 1922; Phillips, Bartlesville
White, Luther H. (then of J.A. Hull Oil Co.)

B.A., 0.U,, 1914; consulting, Ft. Worth
Woodruff, Elmer Grant (1872-1952) (then consultant)
M.A., Nebr., 1901; U.S. Geol. Survey, Tulsa
AAPG., GS.A, T.GS. (hon. mem.)
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Serendipity

Dick Hicklin of Oklahoma City calls attention to a word eminently
applicable to petroleum operations. The dictionary defines it as “The abil-
ity of finding valuable things unexpectedly.” An instance is the trait of a
man who falls into a mud hole and climbs out with a diamond in his hand.
Dick defines it as the term for a case of an operator who drills a nice
closure, passes through an unanticipated unconformity and in low dip
enters a prolific sand wedge-out.

Dr. C. W. Tomlinson acknowledges the aptness of the term for him-
self and partners in the discovery of the Southwest Ardmore Field. The
objective was a shallow Pennsylvanian sand in the anticlinal fold within
the Pleasant Hill syncline. The hole passed out of Pennsylvanian at 200
feet, had slight Bromide shows, and entered 42 feet of productive Tulip
Creek. All connected with that well can be truly said to possess serendipity.
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Old Stratigraphic Names Made Available

Carl C. Branson

Names of stratigraphic units must be geographic names. An example
is the Checkerboard limestone of Oklahoma. The name was given infor-
mally for the appearance of the jointed bed. The name was invalid until
C. N. Gould formalized it by naming Checkerboard Creek and designating
a point on that creek as type locality.

In sparsely populated areas unused names are scarce and in other
regions unimaginative settlers applied such prosaic names as Red Creek,
Beaver Creck, Willow Creek, Bald Knob. Only one stratigraphic unit in
the United States carn have the same name. The name Oswego limestone was
earlier used for a unit in New York; the Pawnee limestone of Drake, named
from Pawnee, Oklahoma, is invalid because the name Pawnee limestone,
from Pawnee, Kansas, is an older published name for another stratigraphic
unit,

At a conference in Lawrence, Kansas, held on October 17, 1955, this
writer suggested that little-used names, names given to unrecognizable units,
and names only vaguely proposed be restored to availability for use as
stratigraphic names. The examples used were Shoshone, a tentatively sug-
gested, ill-defined, and unused name in Wyoming; Vinita, used but once
(preoccupied, however, by the name of a Virginia Triassic unit), and Nor-
man, used by Gould in 1902 for a vaguely defined unit and by Kirk in 1904
for part of the Garber sandstone.

Oklahoma has numerous names which should be restored to avail-
ability. Arkansas has such useless names as Sebastian, Winslow, Paris,
Spadra, Norristown, and Tomlinson. Kansas has such unnecessarily un-
available names as Belvidere, Chetopa, and Parsons. The following names
are officially declared by the Oklahoma Geological Survey to be abandoned
in their earlier sense and to be available for use as stratigraphic names.
The names were used for units poorly defined, already named, or unrecog-
nizable. In no case were they used for long nor do the names appear at
many places in the literature.

Blue Creek (series). Name given by Wood in 1925 (Geol. Soc. Amer., Bull.,
vol. 11, p. 135) to the Cambrian clastics below the Arbuckle lime-
stone. Name is from Blue Creek, Comanche County. Unit is Reagan
sandstone and the lower and sandy part of the Honey Creek forma-
tion. No series concept is warranted.

Bodine (sandstone). Eldridge in 1901 applied the name of an asphaltic
sandstone pit in Murray County to an asphaltic sandstone in the Simp-
son group (U.S. Geol. Survey, 22d Ann. Report, part 1, p. 274). The
sandstone is probably a bed in the Bromide formation.

Broken Arrow (formation). Name of the city in Tulsa County given by
Wood in 1925 (Okla. Geol. Survey, Bull. 35, p. 71) to a facies of
the Labette shale and Nowata shale ir the area where Oologah and
Lenapah were not recognized. The term is not useful and the name is
one of those applied to the Croweburg coal bed.

Cabin Creek (sandstone). Name used in error by Weidman (Okla. Geol.
Survey, Bull. 56, p. 23} in 1932 for Little Cabin sandstone. Croneis
had used the name in 1930 for a subsurface sandstone in Arkansas.
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Cavaniol (group). Drake gave this variant spelling of Cavanal to strata of
the upper part of the Hartshorne formation, the McAlester formation,
and part of the Savanna formation. (Amer. Phil. Soc., Proc., vol. 36,
p. 371, 1897). The name is for Cavanal Mountain. The group concept
is not useful and has not been employed.

Chandler (formation). The Pennsylvanian portion (as then understood)
of the red beds was named Chandler by Kirk in 1904 (Okla. Dept.
Geology Nat. History, 3d Bien. Report, p. 9). The systemic boundary
was not established and the concept is not useful. The name is for the
city of Chandler, Lincoln County.

Chapman (dolomite}. Named for Chapman’s awphitheater in Blaine Coun-
ty and applied to dolomites in the top part of the Blaine by Cragin
(Amer. Geologist, vol. 19, p. 353, 358, 363, 1897). Not a recognizable
member. If validated the name would preoccupy Chapman sandstonc
of Maine, a well known formation named in 1899.

Claremore (formation). Name given by Gould et al. (Okla. State Univ., '
Research Bull. 3, p. 6, 1910) to a vaguely defined unit including Ft.
Scott limestone and subjacent strata. Named for the city of Claremore,
Rogers County.

Comet Creek ({bed). An outlier of Lower Cretaceous was named for the
creek in Custer County by Hill (Amer. Jour. Sci., vol. 150, p. 228,
1895). :

Craig (shale). Clark and Cooper in 1927 (Okla. Geol. Survey, Bull. 40-H,
fig. 3) published the name from Ohern’s manuscript. The unit was not
understood and approximates pre-Warner Pennsylvanian in Craig
County, the source of the name.

Criner (formation). Name given by Ulrich (U. 5. Nat. Museum, Proc.,
vol. 76, article 21, p. 73) in 1930 to a part of the Simpson group. The
unit may be the Corbin Ranch formation of Harris and may include
the Pooleville member of the Bromide of Cooper. The name is from
the Criner Hills of Carter and Love Counties.

Curl (formation). Name given to the strata from the base of the Hog-
shooter to the top of the Lenapah by Ohern (Okla. State Univ., Re-
search Bull. 4, p. 26, 1910). Named for Curl Creek, Nowata County.

Custer (formation). Roth in 1932 grouped the Whitehorse, Cloud Chief
and Quartermaster and considered them of Triassic age. The grouping
is not recognized and the name is not used. The name is from Custer
County. (Jour. Geology, vol. 40, p. 688, 6389).

Dixon (sandstone). Eldridge states that he named the unit for the Indian
upon whose allotment the rock occurs (U. S. Geol. Survey, 22d Ann.
Report, part 1, p. 277, 1901). The sandstone is probably in the Oil
Creek formation. If restored, the name would invalidate the well
known Dixon limestone, Silurian, of Tennessee, named in 1903. The
name has also been used for a Kentucky Pennsylvanian sandstone, a
schist in New York, and an Upper Cretaceous chalk in Nebraska.

Eleventh Street {limestone). Named by Dott in 1935 for Eleventh Street in
Tulsa {Okla. Acad. Seci., Proc., vol. 16, p. 68). Later found to be the
Lenapah limestone.

Enid (formation). Name of city in Garfield County applied by Gould in
1905 (U. S. Geol. Survey, Water Supply Paper 148, p. 39) to a thick
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group indefinitely defined and consisting of Permian red beds to base
of gypsum in the Blaine.

Falls (formation). A name given by Ulrich in 1930 (U. S. Nat. Museum,
Proc., vol. 76, article 21, p. 73) to an Ordovician unit in the Arbuckle
Mountains. Named for Falls Creek, Murray County.

Flat-top (sandstone). Named for a hill in Pittsburg County by Chance in
1890 ( Amer. Inst. Min. Eng., Trans., vol. 18, p. 653). Informally
proposed. Flattop schist is a Precambrian unit in North Carolina;
Flat-top limestone is a Devonian or Mississippian bed in Colorado.
Flat Top sand is a subsurface unit in southern Oklahoina.

Garvin {beds). Name of Garvin County given !o undifferentiuted Permian
red beds in subsurface by Denison (Amer. Assoc. Petroleum Geologists,
Bull., vol. 7, p. 627, 1923).

Geronimo (series). Named for the Apache chief; thus not geographic.
Given by Bain in 1900 (Geol. Soc. America, Bull., vol. 11, p. 135) to
a poorly undersiood sequence beneath the Permian in the Wichita
Mountain region.

Glass Mountain (formation). Cragin in 1900 used thz name for an in-
definite Permian unit exposed in the Glass Mountains of Major County
(Amer. Geologist, vol. 19, p. 353, 355).

Glenn (formation). Named by Taff (U. S. Geol. Survey, Folio 98, 1903)
from Glenn, Carter County, to apply to all rocks below the Pontotoc
and above the Caney shale. Unit i1s a lumping of four series.

Greer (division). Named for Greer County by Gould in 1902 (Okla.
Geol. Nat. History Survey, 2d Bien. Report. p. 42, 52) to designate
rocks of the Blaine and rocks mistakenly thought to correlate with it.

Hominy (formation}. A name on Gould’s map of 1905 and taken from
the town of Hominy, Osage County (U. S. Geol. Survey, Water Supply
Paper 148, p. 32). The formation is a grouping of a thick sequence
of Pennsylvanian and Permian rocks.

Kingfisher (formation). Name taken from town in Kingfisher County.
Vaguely defined Permian unit, name not used again. (Cragin, Amer.
Geologist, vol. 19, p. 352, 1897).

Lincolnville (chert). Informal name in zinc-mining district from name of
town in Ottawa County, Name published by Weidman (Okla. Geol.
Survey, Bull. 56, p. 17) for a bed in the Keokuk, but not formally
proposed as a stratigraphic name.

Marietta (clays). Clays now classified as Weno were named for the town
in Love County by Hill in 1894 (Geol. Soc. America, Bull., vol. 5,
p. 302). An earlier usage of the name was by White in 1891 for a
Permian sandstone in Ohio, and a later one was by Savage in 1930
for a Pennsylvanian unit in Illinois.

Memorial (shale). A manuscript name of R. H. Dott for Holdenville shale,
named for Memorial Park in Tulsa. Moore published the name in
1936 (Kans. Geol. Survey, Bull. 22, p. 58, 67).

Minco (division). Named for the town of Minco, Grady County, by Green
( Amer. Assoc. Petroleum Geologists, Bull., vol. 21, p. 1518, 1521, 1937)
and applied to strata from top of Herington or top of Stratford to base

of Marlow.
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Muskogee (group). Gould et al. in 1910 applied the name to the rocks
from the top of the Mississippian to the base of the Calvin sandstone
(Okla. State Univ. Res. Bull. 3, p. 6, 7). The name is that of Musko-

gee County. The concept is valueless.

Narcissa (sandstone). The name was inadvertently given by Weidman
(Okla. Geol. Survey, Bull. 56, p. 24, 1932) to the unit he recognized
as the Little Cabin sandstone. The name is from the town in Ottawa
County. It was published only because it was on the map that had
been prepared for the report. '

Newkirk (limestone). Hutchisen in 1911 gave the name of the Kay County
seat to the Herington limestone (Okla. Geol. Survey, Bull. 2, p. 206).

Oklahoma (series). Name proposed by Ashley in 1923 for the lower parl
of the Permian system (Eng. and Min. Jour.-Press, vol. 115, p. 1106).
Keyes in 1896 proposed an Oklahoman series for Permian rocks and
he modified the concept in 1901 (Amer. Geologist, vol. 18, p. 22; vol.
28, p. 299).

Okmulgee (group). Moore in 1931 gave the name of the city and county
to a poorly defined and unrelated sequence (Kan. Geol. Soc., 5th Ann.
Field Conference, chart).

Peaceable (sand). The name appears on Plate 64 of Taff, probably taken
from Peaceable Creek, Hughes County (U. S. Geol. Survey, 19th Ann.
Report, part 3, 1899). The name Gerty sand is contemporaneous and
is the established name.

Poteau (stage). Winslow gave the name to the higher Pennsylvanian strata
of eastern Oklahoma, essentially the Boggy formation (N. Y. Acad.
Sei., Trans., vol. 15, p. 51, 1896). The name is from Poteau Moun-
tain, LeFlore County. The unit is not useful and should be suppressed
with the associated stage names Sebastian and Tomlinson.

Quapaw (chert). A miner’s term from the name of the village in Ottawa
County used informally by Weidman (Okla. Geol. Survey, Bull. 56,
p. 17, 1932). |

Ralston (group). The name of the city of Ralston, Pawnee County, was
given by Gould et al. to the strata belween the base of the Pawhuska
and the base of the Wreford (Okla. State Univ., Res. Bull. 3, p. 7, 13).
If validated the name preoccupies the name Ralston formation; Eo-
cene, of Wyoming.

Ramona (formation). The name was given to the rocks from the base of
the Dewey limestone to the top of the Avant limestone (Ohern, Okla.
State Univ., Res. Bull. 4, p. 36, 1910). The name is from that of the
town in Washington County.

Sand Creek (formation). Sand Creek is a stream in Osage County and
Gould gave its name to the sirata from the base of the Grayhorse to the
top of the Foraker (Okla. Geol. Survey, Bull. 35, p. 79). The concept
is not useful.

Smithville (chert lentil). A chert lentil in the Stanley shale was given the
name of the village in McCurtain County by Miser and Honess {Qkla.
Geol. Survey, Bull. 44, p. 11, 1927). The name has not been used
and if allowed to stand preoccupies the well known name of a Lower
Ordovician limestone of Arkansas.
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Stony Hills (formation). The name was suggested by Cragin (Amer. Ge-
ologist, vol. 19, p. 358, 1897) as more appropriate than Dog Creek.
The name was taken from Stony Hills, Blaine County.

Strange {formation). Thename of the Strange ranch was applied by Deck-
er to a dolomite facies of the McKenzie Hill formation (Okla. Geol.
Survey, Circular 22, p. 24). Dolomitization is localized within the
McKenzie Hill and the dolomite facies is not stratigraphically signifi-
cant,

Table Mouniain (sandstone). A local name for Duncan sandstone men-
tioned by Gould in 1924 (Amer. Assoc. Petroleum Geologists, Bull.,
vol. 8, p. 328). The name is for Table Mountain in Garvin County. If
used it would invaiidate Tabie Mountain formation, Cenozoic of Cal-
ifornia. '

Talihina (chert). Taff gave the name to the Ordovician, Silurian and De-
vonian rocks of the Potato Hills (U. S. Geol. Survey, Folio 79). The

sequence 1s now divided into formations.

Taloga (formation). Cragin applied the name to Cloud Chief and Quarter-
master rocks (Amer. Geologist, vol. 19, p. 362). The name is that of
a villagein Dewey County.

Ti Valley (series). The name was given by Cooper (Jour. Geology, vol.
55, p. 268, 1947) to rocks he considered Morrowan and Atokan. The
. valley is in Pittsburg County.

Tiger Creek (sandstone). A fusulinid-bearing sandstone in Creek County
named by Taff (U. S. Geol. Survey, Bull. 661 B, p. 73, 1917) and later
made the basal member of his Bristow formation (1925). Tt appears
to be the Paola “limestone” member of the Oread formation.

Tulsa (group). The name of the county was applied by Gould et al. to
str)ata of the Marmaton group (Okla. State Univ., Res. Bull. 3, p. 6,
10}).

Wanette (division). The name was proposed by Green for the rocks from
the top of the Brownville to the top of the Stratford (Amer. Assoc.
Petroleum Geologists, Bull., vol. 21, p. 1518, 1937). The name is from
the town in Pottawatomie County.

Wilburton (group). Moore in 1931 grouped Atowa and early Krebs rocks
under the name of Latimer County town (Kan. Geol. Soc., 5th Ann.
Field Conference Guidebook, chart).

Woodward (group). The name of the county was given. by Gould to a
poorly understood sequence including Dog Creek, Whitehorse and Day

Creel): (Okla. Dept. Geology Nat. History, 2d Bien. Report, p. 42, 49,
1902).
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Geochemical Prospecting

Geochemistry is defined in Webster’s International Dictionary as the
study of the chemical composition, and of actual and possible chemical
changes, in the crust of the earth, whereas Mason in his Principles of Geo-
chemistry (1952) defines geochemistry as concerned with:

1. The determination of the relative and absolute abundance of the
elements® **in the earth.

2. The study of the distribution and migration of the individual ele-
ments in the various parts of the earth®**with the object of dis-
covering the principles governing this distribution and migration.

The reader may take his choice. The layman may show a preference for
the dictionary definition and that would be understandable. In any event,
it seems clear that geochemistry is a specialized field of the over-all science
of chemistry and is limited to naturally occurring materials; that is, it is
not interesied in chemical synthesis other than those brought about by nat-
ural causes.

Geochemical prospecting is obviously concerned with the discovery,
extent, and recoverability of mineral materials, including rocks and min-
erals (ores), coal, asphalt, petroleum, water, and certain gaseous materials
found in the earth or in the atmosphere.. Hawkes in his bulletin “Geochemi-
cal Prospecting” (1957) states that the subject includes “any method of
mineral exploration based on systematic measurements of the chemical
properties of a naturally occurring material.” He does limit the measure-
ments to mineral materials probably because considerable use is made of
both chemical and botanical studies of vegetation as a means for locating
areas potentially ore bearing.

Without attempting to discuss the how and why, that is, the causes and
processes of ore deposition and the numerous coniributing factors it may
be stated that the analyses of rocks, soils, waters, and vegetation are made
for the purpose of locating “geochemical anomalies or areas where the
chemical pattern indicates the presence of ore in the vicinity.” Practical
mineral exploration depends upon information on average abundance of
certain elements in earth materials and on natural laws that control the dis-
position of the elements and the formation of anomalies where the concen-
tration is above the average. In order for geochemical prospecting to be
effective it is essential, according to Hawkes, that there be “a thorough
understanding of geochemical anomalies, how they form, how they find
them, and how to appraise them when they are found.” In other words,
geochemical prospecting may not be as simple as indicated in the definition.

Persons interested in the subject are referred to “Principles of Geo-
chemical Prospecting” by H. E. Hawkes, U. S. Geological Survey Bulletin
1000-F, obtainable from the Superintendent of Documents, U. S. Govern-
ment Printing Office, Washington 25, D. C. Price 40¢. Obtainable from
the same source is “Geochemical Prospecting Abstracts” by Jane E. Erik-
son, U. S. Geological Survey Bulletin 1000-C, priced at 20¢, which con-

tains much information on methods of sampling and analysis.
' ALB.
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Paleontologists Add to Historical Record

Two Oklahoma micropaleontologists, Dr. W. S. Hoffmeister of Carter
Research Laboratories and Dr. L. R. Wilson, consultant with the labora-
tories and on the staff of the O. U. School of Geology and the O. G. S,
saw a millstone in the grounds of Gilcrease Museum in Tulsa. The cher:
from which it was shaped contains fossils, and among these the two sci-
entists saw charophytes which they recognized as from the Tertiary of the
Paris Basin. The millstone was traced back to a salt works at Salina, Okla-
goma. No other French millstone has been found as far west in the United

tates.

Charophytes are fresh-water primitive plants. Their spore case is com-
posed of spiral elongated cells upon which the plant deposited calcium
carbonate. In the case of the occurrence in the French chert, these had
iater become silicified. The tracing of the source of the Gilcrease millstone

is recorded in The Link of July-August 1957.

The same two micropaleontologists had earlier recognized living charo-
phytes in a flooded coal strip-pit one mile north of Fleming, Kansas. This
occurrence appears to extend the known geographic range of the group.

Millstone from French Tertiary, containing
Brachychara medicaginula. Grambast and Grambast, 1954.
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Rejected Oklahoma Stratigraphic Names

Carl C. Branson

No two stratigraphic units in the United States may have the same
name. A unit which received the same name later than the other should be
renamed. Oklahoma units which have been given names already used else-
where are listed below and the replacement name is listed in cases where
such replacements have been made.

Ada formation. The name was given by Shideler in an abstract to the
“Fernvale” of Oklahoma (Geol. Soc. America, Proc. for 1936, p. 36,
1937). The name had earlier been used by Morgan for a Pennsyl-
vanian fermation and by Reger for a Mississippian shale of Wesi
Virginia.

Addington formation. Early Permian red beds were given the name by
Bunn in 1930 (Okla. Geol. Survey, Bull. 40-PP, p- 8). The name is
that of a town in Jefferson County. The name had been used for a
sandstone member of the Wise formation of Virginia.

Alden limestone. The name was used by Decker in 1933 (Tulsa Geol. Soc.,
Digest, vol. 2, p.'55, 56) for the Arbuckle unit later named Kindblade
limestone. The name had been used by Van Tuyl in 1925 for a Missis-
sippian limestone in Iowa.

Beaver gypsum. The name was given by Cragin in 1897 (Amer. Geologist,
vol. 19, p. 359) to a gypsum occurring near Beaver City and in
Beaver County. The bed is in the Cloud Chief formation. The name had
been used in 1890 for Cambrian or Ordovician in Texas and in 1895
for a Lower Cambrian unit in Tennessee.

Bristow formation. A name given to the predominantly sandstone sequence
in the vicinity of Brisiow, Creek County, by Fath (U. S. Geol. Survey,
Bull. 759, p. 13, 1925). It is essentially the upper part of the Mis-
sourian and part of the Vamoosa formation. The name had been used
in 1924 for a shale and sandstone in the Chester of Indiana.

Brushy Creek chert. The Devonian cherts on Brushy Creek in Pittsburg
County were named by Ulrich in 1927 (Okla. Geol. Survey, Bull, 45,
p- 30). The name had earlier been used for a Pennsylvanian sandstone
in Illinois. The unit is now called Pinetop chert.

Bull Creek limestone. The limestone on Bull Creek in Osage County was
named by Greene in 1918 (Amer. Assoc. Petroleum Geologists, Bull.,
vol. 2, p. 121). The name had been used ir 1893 for a Pennsylvanian
sandstone in Texas. The member is the Birch Creek limestone.

Cameron sandstone. The sandstone in the McAlester formation below the
Stigler coal was named for the town of Cameron, LeFlore County, by
Thom and the name was published by Wilson (Amer. Assoc. Petroleum
Geologists, Bull., vol. 19, p. 504, 507, 1935). The name had been used
in 1934 by Caster for a red shale in the Mississippian of Pennsylvania.
No replacement of the Oklahoma name has been made.

Cimarron anhydrite. Schweer applied the name to a bed in the Hennessey
of Woods County in 1937 (Amer. Assoc. Petroleum Geologists, Bull,,
vol. 21, p. 1553). The name had been used by Cragin in 1896 for a
lli-’llerrpian group in Kansas and by Keyes in 1904 for Permian of New

exico.
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Delhi dolomite. If corrected to correspond with the name of the town,
Gould’s name Delphi is preoccupied by the name Delhi limestone
(Devonian) of Ohio and by the name Delhi formation (Mississippian)
of California.

Delphi dolomite. Gould unaccountably spelled his member name Delphi
although he named it for the village of Delhi, Beckham County (Okla.
Dept. Geology Nat. History, 2d Bien. Report, p. 42, 56). The unit is
the Mangum dolomite. The name Delphi had been used previously for
a Devonian black shale in Indiana and was used in 1930 for a Middle
Devonian unit in New York. '

Dillard formation. Maxwell gave the name Dillard to the Pink-crinoidal
member of the Chimneyhill (Northwestern Univ., Summaries of Doc-
toral Dissertations, vol. 4, p. 134, 1936). The name had been used for
a Lower Cretaceous “series” in Oregon and was replaced by Clarita
member (Amsden 1957).

Elm Creek limestone. The name of a creek west of Miami, Ottawa County,
was given to a thin ferruginous limestone in the Hartshorne formation
by Weidman (Okla. Geol. Survey, Bull. 56, p. 25, 1932). The name
had been used in 1893 for a Permian limestone in Texas and in 1918
for a Missourian limestone in Texas. Weidman’s name has not been
replaced and there seems little reason to give the thin and poorly
known bed a name.

Enterprise sandstone. The name of the Haskell County village was given to
the unit now known to be the Bluejacket sandstone (Tulsa Geol. Soc.,
Digest, vol. 1, p. 37, 1932). In any case the name had been used
previously for a greensand (Eocene) in Mississippi and for a shale in
the Kansas Permian.

Grand River limestone. Brant gave the name to the unit which has later
been proved to be the Hindsville limestone in his thesis (Univ. of
Tulsa, 1941} and the name was published in 1951 (Tulsa Geol. Soc.,
Field Guide, p. 27, 32). The name had been used for a Pennsylvanian
unit in Michigan.

Hawkins limestone. Part of Reeds’ Qolitic member of the Chimneyhill was
named Hawkins by Maxwell (Northwestern Univ., Summaries of Doc-
toral Dissertations, vol. 4, p. 134, 1936). The name had been used for
an Upper Paleozoic formation in Washington and for a Cambrian
limestone in New Mexico. Amsden in 1957 gave the new name Ideal
Quarry to the member,

Hickory sandstone. The sandstone member of the Oil Creek formation was
called Hickory by Edson in 1935 (Amer. Assoc. Petroleum Geologists,
Bull,, vol. 19, p. 1127). The name had been used earlier for an Upper
Cambrian sandstone in Texas. No replacement of the preoccupied
name has been made and none seems necessary.

Hollis limestone. The name was used by Guthrey and Milner for a Deese
limestone. The Hollis quartzite of Alabama was named in 1926. Tom-
linson has given the name Natsy member to the unit (1937).

Homer limestone. A lentil in the Holdenville shale was named for Homer
School, near Ada, by Morgan (Bureau of Geology, Bull. 2, p. 104,
1924). The name had been used in 1921 for a member of the Wayan
formation (Cretaceous) in Idaho. No replacement of the preoccupied
name has been made.
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Jolly limestone. A thin limestone in the Savanna formation was named for
the J. S. Jolly farm in Pontotoc County by Morgan (Bureau of Geol-
ogy, Bull. 2, p. 74, 1924). The name was used in 1912 for a Pennsyl-
vanian limestone in Kentucky. The preoccupied name has not been
replaced, nor should it be without detailed study of the outcrops.

Nebo formation. Ulrich suggested the name of a village in Murray County
for a formation in the Simpson group, and Decker published the name
(Amer. Assoc. Petroleum Geologists, Bull., vol. 14, p. 1495, 1496,
1930). The name had been used for a Lower Cambrian unit in Tennes-
see and Ulrich in 1930 gave the name Oil Creek to the Oklahoma for-
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Paoli sandstone. The name of the village in Garvin county was given to a
sandstone member of the Wellington by Green (Amer. Assoc. Petro-
leun Geologists, Bull., vol. 20, p. 1465, 1936). The name had been
used for a Mississippian limestone in Indiana. Although Wilmarth
(Lexicon of Geologic Names in the United States, p. 1599) shows a
usage of the name for a Pennsylvanian limestone in Kansas, that name
is correctly Paola.

Rock Creek limestone. The name of the creek in Osage County was given
by Greene in 1918 to a limestone member of the Vamoosa formation
(Amer. Assoc. Petroleum Geologists, Bull., vol. 2, p. 122). The name
was earlier used for a Pennsylvanian limestone in Illinois, for Pleisto-
cene beds in the Texas Panhandle, for a gabbro in British Columbia.
Bowen had named the same limestone Labadie in the same year, and
this is the accepted name.

Shawnee sandstone. A Pennsylvanian sandstone in Pittsburg County was
named by Taff in 1899 (U. S. Geol. Survey, 19th Ann. Report, plate
64). A Pennsylvanian limestone in Ohio had been given the name
Shawnee in 1878. Haworth named the Shawnee formation in Kansas
in 1898 and this unit has since been raised to group status. The Shaw-
nee sandstone of Taff was named Thurman sandstone in the text of
his 1899 report (p. 439).

Webster formation. An unpublished name of Ulrich for the limestone now
called Corbin Ranch. The name Webster was published by Edson
(Amer. Assoc, Petroleum Geologists, Bull., vol. 19, p. 1122, 1935), but
the name had been used by Shepard in 1905 for a Devonian “group”
in Missouri.

Wildhorse sandstone. A sandstone along Wildhorse Creek was named by
Brockway and Owens in 1923 (Okla., Acad. Sci., Proc., vol. 3, p. 96).
This is probably Dott’s Unit 4 and lies in the Wellington formation.
The name had been used for a dolomite lentil in the Missourian of
Osage County and was later given to a Pleistocene formation in
Oregon.

Wolf Creek dolomite. In a short article Decker gave the name Wolf Creek

to Arbuckle rocks above the McKenzie Hill. This is perhaps the Butter-
ly dolomite. The name Wolf Creek had been used since 1892 for a

Devono-Carboniferous conglomerate in New York. (Tulsa Geol. Soc.,

Digest, vol. 2, p. 55, 1933).
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Ardmore Society Holds Trip in Criner Hills

The Ardmore Geological Society held a field conference in the Criner
Hills on September 13 and 14, 1957. The area was chosen because of the
interest generated by recent discoveries of oil in the region.

The conference was attended by 227 registrants and was led by Drs.
E. A. Frederickson and Hugh E. Hunter of the University of Oklahoma.
Robert C. Lang, III, spoke after the Thursday dinner and later discussed
subsurface conditions at some of the stops. Dr. C. W. Tomlinson and G. Carl
Hale contributed to these discussions. The weather was fine, the arrange-
ments were idesl, and bus transportation was a factor in making travel casy
and on schedule. The committee did an outstanding job in preparing the
trip and several service companies contributed generously to equipment,
refreshments, and entertainment.

The guide-book is an excellent publication. It was edited by James H.
Kempf of Seaboard, aided by an editorial advisory committee of 3, by &
volunteer draftsmen, and by two men who contributed photographs. The
book contains a memorial 1o Clinton E. Nearhood, Vice President of the
Society, who was suddenly taken from us on July 6. It contains a long
article on the geologic history of the Criner Hills by Robert C. Lang, III,
short articles on 5 oil fields, abstracts of theses on the Devils Kitchen con-
glomerate and on Desmoinesian stratigraphy. In the pocket are a photo-
mosaic map of the area, a paleogeologic map by B. K. Reed, a geologic
map of the southern Ardmore Basin from Shell plane-table sheets, and a
colored geologic map of the Criner Hills by E. A. Frederickson.

The road log was prepared by H. T. Weichbrodt and Jack W. Williams,
with geologic comments by E. A. Frederickson and H. E. Hunter. Copies
of the 79-page book with the four maps in the pocket are obtainable trom
the Society for $6.50; bound in hard cover, $8.00. The book contains an
extraordinary amount of original information and should be in the library
of every geologist interested in southern Oklahoma. C.C.B.

Study of a Kansas Nodular Bed

Two geologists of the State Geological Survey of Kansas have just pub-
lished an excellent study of an unusual marine facies in the Virgilian of
that state. The bed is a one-foot shale containing phosphatic concretions.
Its stratigraphic position is at the top of the Haskell limestone and in the
base of the Robbins shale, both in the Douglas group. The nodules are
primarily of calcite and collophane. These nodules carry a faunule of shark
teeth and spines, paleoniscid brain casts, scales, and bones, cephalopods,
arthropods, and Orbiculoidea.

The shale above the nodule zone contains a mixed faunule with num-
erous conodonts and foraminifers. A thin goethite layer contains a mol-
luscan faunule. The nodule zone is more closely related to the Haskell lime-
stone than to the Robbins shale. The environment of deposition is con-
sidered to be one of shallow, foul marine waters.

In Oklahoma a similar faunule occurs in the nodules in the black
shale between the Breezy Hill limestone and the Blackjack Creek limeslone
member of lhe Fort Scott formation. The nodules carry fish remains,
shagreen granules of sharks, an edestid, goniatites, and Orbiculoidea. Other
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nodule zones, which have not been investigated, are those at the base ot
the Pawnee limestone, at the base of the Verdigris limestone, and at the
base of the Tiawah limestone. These are black shale zones below lime-
stones. Two nodule zones above limestones occur in Oklahoma, one at the
top of the Tiawah limestone and one at the top of the Checkerboard lime-
stone. These should be studied in the same manner as the excellent investi-
gation of Halsey W. Miller and Ada Swineford. Their article is “Paleo-
ecology of nodulose zone at top of Haskell limestone {Upper Pennsyl-
vanian) in Kansas,” Amer. Assoc. Petroleum Geologists, Bull., vol. 41,

p- 2012-2036, September 1957, C.C.B.
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Times Have Changed

In the Survey’s files is a four-page booklet titled “Rules and Regula-
tions of the Oklahoma Geological Survey.” It is not dated, but appears to
have been issued to Survey staff members in 1909. Some excerpts from the
booklet are as follows:

It is expected that each person incurring expenses in carrying on the
work of the Survey will use discretion in the matter of expenses. By a
ruling of the State Auditor and State Treasurer, hotel bills exceeding $3.00
per day will not be approved. It is only in exceptional cases that such ex-
pense need approach this amount, '

It is only once in a while that the cost of a hreakfast will exceed 50
cenis, and often will be less, while the noonday and evening meals will

vary from 25 cents to $1.00.

In some parts of the State livery is very high. In fact, unreasonable.
The amount of charges should be agreed upon before a rig is taken from
the barn.

You will meet a great many people over the State' who think that the
State- owes them something, and they want to get even by charging State
employees exorbitant prices. Such persons should not be patronized.

Oil Geology of Osage County
The Shale Shaker, publication of the Oklahoma City Geological

Society, in its October number carried a significant article on oil geology
of Oklahoma’s largest county. The article is by Rick P. Clinton of Pure Oil
Company in Oklahoma City. It is pointed out that in 1956 in Osage County
19% of all the wells of the State were drilled, 13% of its total footage,
11.65% of its producing oil wells, and 11% of its total production.

Clinton emphasizes the abnormally high success rate in Osage County
exploration. He predicts more attempts to develop Arbuckle reserves in
the south part of the county, further exploration in the Burbank-Naval
Reserve trend, and more activity in extreme western Osage County. He
notes the high discovery rate in the Mississippi chat and the lack of present
methods to exploit this zone of erratic distribution porosity, low permeabil-
ity, and low percentage of recovery of oil in place.

Oklahoma Members of the Paleontological
Society of America

In September a census of Oklahoma geologists appeared in the Notes.
At that time no list of PSA members had appeared since 1953. A new list
is in the September number of the Journal of Paleontology. The list shows
99 members resident in Oklahoma, 10 in Tulsa, 7 in Norman, 3 in Okla-
homa City, one in Bartlesville and one in Goodwell. Of these two have left:
Gold is now in California; Blythe in Kansas; and two have moved to the
State, R. O. Fay and Pat Sutherland, now of Norman. The present number
is then 22 as opposed to 23 in 1953.
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Field Trip of Abilene and Ft. Worth
Geological Societies

Lower Pemnsylvanian and Mississippian rocks of the northeast part
of the Llano uplift were the subject of investigation during a jointly spon-
sored field trip held on October 25 and 26. The chairmen of the field
trip were Earl J. Chisholm and Gregory L. Turner. Frank B. Conselman
edited the guide book. Dr. W. C. Bell of the University of Texas led the
trip and presented data derived from several summers of field work under-
taken for Humble Oil and Refining Company. Outcrops of Chappel lime-
stone, Barnett shale, Marble Falls limestone, and Smithwick shale were
examined. Dr. Bell emphasized variable lithologic facies and in his work
prefers to map the uniis before using paleoniologic means of establishing
time lines.

The guide book contains articles by Wendell J. Stewart, Gregory L.
Turner, Carl C. Branson, Howard E. Rothrock, J. K. Munn and B. D.
Riddle, J. L. Harman, and R. B. Vickers. The 120-page book is obtainable
from Lewis A. Williams, Secretary, Abilene Geological Society, Box 974,
Abilene, Texas, at a price of $7.50. ,

Field Conference in Eastern Kansas

The Kansas Geological Society held its twenty-first field conference
on September 19, 20, and 21, 1957. Director of the field trip was John
Mark Jewett, who was assisted by Robert O. Kulstad and Stanton M. Ball.
Leaders were Stanton M. Ball, Allison L. Hornbaker, John Mark Jewett,
and Walter H. Schoewe, with guest leaders Howard G. O’Connor, Robert
E. Williams, and Frank W. Wilson. The trip started at Winfield, Kansas,
and the party studied the geologic section from the Wreford limestone
downward to the base of the Pennsylvanian. The party then proceeded
northward through the Desmoinesian and Missourian section and westward
to the Permian Funston limestone.

The guidebook of 126 pages contains articles by R. C. Moore, Harold
R. Wanless, Carl C. Branson, Melville R. Mudge, Richard L. Winchell, and
Frink W. Wilson. The book is obtainable from the Kansas Geological
Society, Harvel E. White, Business Manager, 708 East Murdock, Wichita,.
Kansas, for $5.00.
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INDUSTRIAL WATER
By Albert L. Burwell

(continued from Vol. 17, No. 2, p. 24)

The suitability of water for steam production is determined
on its tendency to foam, to cause corrosion, and to scale., Foaming
is usually attributed to the presence of sodium and potassium
salts. Therefore, when the concentration of these compounds
reaches the point where foaming becomes bothersome, the remedy
is to blow off some of the concentrated water and to replace with
fresh water. In the event that suspended matter is increasing the
tendency to foam, the remedy will depend on whether the sus-
pended matter was present in the water before it entered the boiler
or came from deposition resulting from the influence of heat on
the soluble matter. Corrosion by water is generally due to acid
formed by the hydrolysis of dissolved salts, notably the chloride
and sulfate of magnesium. Dissolved gas is also troublesome, Cor-
rosion may be caused by carbon dioxide, hydrogen sulfide, and
oxygen. Scale is a product of both suspended and dissolved matter,
and is of several different types depending upon the nature of the
scale-forming ingredients.

Water for use in heat exchange is examined for the presence
of the same impurities as for steam production but their import-
ance is relatively less. In some instances the presence of organic
matter and biological growth are of more importance than the
presence of inorganic matter.,

Water for processing may have to conform to critical specifi-
cations, and the specifications may cover wide range. Most pro-
cessing water must be free from suspended matter. Many pro-
cesses demand freedom from iron. Others stress sterility but
certain of these may find certain dissolved salts beneficial, as in
brewing. Other processors will accept rather high concentrations
of disolved salts beneficial, as in brewing. Other processors will
accept rather high concentrations of dissolved salts if the effects
of such impurities may be controlled or eliminated by the addition
of certain sequestering agents or chelating compounds. At the
other extreme are processes requiring water free from all im-
purities and sterile, among which the manufacture of pharma-
ceuticals is a prominent example.

Water Treatment

Obviously the methods of purification or the type of treat-
ment will depend not only on the composition of the water but
upon the intended use as well. Included in the various methods
are both physical and chemical ones and combinations of both
kinds. Volatile and oxidizable impurities are removed by aeration
in fountain, spray, or cascade. The removal of hydrogen sulfide
and of ferrous iron are examples. Suspended matter, which may
include bacteria and micro-plant growth as well as silt and clay,
is removed by sedimentation, or by coagulation and filtration, or
by filtration alone, Residual micro-organisms are killed by chem-
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ical or other sterilization. Soluble impurities are rendered in-
nocuous by addition of sequestering agents, or are removed by pre-
heating, or by chemical treatment such as lime-soda, or ion
exchange, or by distillation. ’

In order to understand the problems of water treatment, it is
necessary to examine each type of method mentioned above. All
natural waters contain dissolved gases such as oxygen, nitrogen,
and carbon dioxide and frequently certain other undesirable gases
and may have odor derived from decomposing matter in the water
which may be removed by aeration. If iron is present in the water
in ferrous condition aeration oxidizes it and with controlled alka-

generally recommended for aeration of industrial waters.

For the removal of suspended matter, including turbidity
from organic as well as inorganic matter, probably the method
first used and still used where circumstances warrant, is settling
in reservoirs of sufficient size and depth. When such impounding
is not suitable or is too slow, the process may be hastened and
improved by the addition of chemical coagulants such as salts of
iron and aluminum. The floc formed by the hydrolysis of these
salts settles and drags the suspended matter with it. When the
settling alone is too slow or incomplete, filtration must be resorted
to. There are several types of filtration including slow-sand and
rapid-sand filtration, and also in certain instances, mechanical
filtration using some type of filter-press.

For industrial use, it is often necessary to remove the dis-
solved solids entirely or in part, or to change the character or com-
position so that it is less troublesome or less harmful. Where more
or less complete removal of the dissolved solids is demanded re-
course is had to ion exchange methods, wherein the cations (cal-
cium, magnesium, sodium) are first absorbed by a suitable “ex-
changer” and then the anions (chloride, sulfate) are absorbed by
contact with another type of “exchanger.” If only a change in
composition is necessary to meet the user’s specifications, it may
be attained in several ways. Suppose the undesirable dissolved
solid is magnesium sulfate and that sodium sulfate is not detri-
mental, a base exchange (zeolite) method might be employed
which would remove the magnesium and replace it with sodium. Of
course, it is seldom that a water will contain only a single cerm-
pound. As a matter of fact, many waters contain a ecomplex mix-
ture of soluble matter,

A typical “hard” water might be found on analysis to contain
calcium, magnesium, and iron in solution as bicarbonates, chlo-
rides, sulfates, and nitrates. The more or less standard treatment
for such water would be the lime-soda ash process which involves
the use of lime, either quicklime or hydrated lime, to cause precipi-
tation of the calcium as carbonate and the magnesium and iron as
hydroxides, and the use of soda ash (sodium carbonate) to remove
soluble calcium which might be present as sulfate, chloride, or
nitrate after the lime treatment. Obviously this treatment does
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not remove all dissolved solids, since molecular equivalents of the
original sulfate, chloride, and nitrate will remain in solution as
sodium salts which are less objectionable than their caleium and
magnesium counterparts. If the water is destined for use in a
boiler, this lime-soda ash process usually would be followed, but
if the water is to serve for certain other purposes it might be
feasible and more economical simply to sequester the objectionable
“hardness” and hold it in solution. Several alkali “dehydrated”
phosphates are recommended, of which the sodium hexametaphos-
phate is the best known. Another means of rendering certain im-
purities innocuous is called “chelating.” The reagents employed
usually are polyamine polycarboxylic acids, the best known being
ethylene diamine tetra acetic acid, which form complex metallic
ion compounds. Such complex ions cannot be precipitated by the
chemicals usually employed for that purpose.

Treating of water for industrial use is much too complicated
to be covered satisfactorily in the short space allotted here. If the
statement that the lime-sodash process is usually followed in treat-
ing hard water for boiler-feed is questioned the writer would have
to welsh because there is a growing tendency simply to control the
pH by addition of sulfuric acid, but one should not attempt it un-
less he knows what he is doing. After all, preparing water for
industrial use is both an art and a science, with the chemist an
essential part of the team.

OKLAHOMA HIGH NATIONALLY IN PRODUCTION OF
MINERAL RESOURCES

Just released by the U. S. Department of Commerce are the
results of the 1954 Census of Mineral Industries, conducted jointly
by the Bureau of the Census and U. S. Bureau of Mines. The
thirteenth mineral census since their beginning early in the
twentieth century, the 1954 report shows Oklahoma to be in 5th
place nationally in value of minerals produced, following Texas,
California, Louisiana, and Pennsylvania, but ahead of West Vir-
ginia, Illinois, Kansas, New Mexico, and Kentucky. Each of these
first ten states is a major producer of the mineral fuels—petro-
leum, natural gas, and coal.

QOklahoma was fourth in value of crude petroleum and nat--
ural gas extraction, a position she has held for many years. But,
surprisingly, Oklahoma is second nationally in number of em-
ployees in the oil and gas industry, ranked only behind Texas, a
rank which evidently is a reflection of intense developmental
work as compared with other oil-producing states.

Bureau of Census data show mineral production in the United
States in 1954 valued at $14.8 billions. During this year Oklahoma
contributed 4.98 percent of the national total by producing min-
erals valued at $737 millions, of which petroleum and natural gas
accounted for $697.3 millions; nonmetallic minerals, $12.1 mil-
lions; and metallic minerals-bituminous coal, $27.7 millions, In
this mineral extraction and development, 36,000 employees worked
60 million hours for which they received $151 millions.
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Mineral-rich Oklahoma, which has produced more oil per
acre than any other state in the nation, is truly grateful for its
petroleum and natural gas. Together they made up 94.6 percent
of our total 1954 mineral production value. WEH

WHAT ABOUT LIGHTWEIGHT AGGREGATE?

The lightweight aggregate industry is relatively new. Back
in 1920 only a minor amount of lightweight aggregate was used.
By 1947 the consumption had increased to 6,150,000 cubic yards
for the year and by 1954 it had further increased to 26,750,000
cubic yards for the year. Still greater consumption is predicted.
1(1956) Naturally, a minerals industry growing like this deserves
our attention.

A lightweight aggregate has been defined “as an aggrega-
tion of fine and coarse particles of a material which because of
its light weight, strength, low absorption, and chemical stability,
can be mixed with cement to form a concrete of pre-determined
characteristics. ®(1954) This definition ignores the use of light-
weight aggregation in compositions other than concrete. For
years, crushed cinders was the principal lightweight aggregate,
with granular pumice being utilized in certain areas. The cement
referred to in the above definition probably means portland ce-
ment, that being the most widely used cement. However, the
term concrete is used in too restricted a sense, Even the definition
of concrete as given in Webster’s International Dictionary (1942),
“artificial stone made by mixing cement and sand with gravel,
broken stone, or other aggregate” does not seem adequate as the
word is currently used. As a matter of fact, the earliest known
concrete, made more than 2,000 years ago, was not made from
cement but from hydraulic lime, and still can be where hydraulic
lime is available. Further, the definition ignores the constantly
increasing use of bituminous concrete in which asphaltic materi-
als are the binders.

 Lightweight materials presently used as aggregate in con-
crete include natural mineral materials, byproduct materials, and
artificial materials. The principal natural materials are pumice
and scoria. Byproduct materials that find extensive use are coal
cinders and “foamed” blast furnace slag. Artificial materials in-
clude products made from clays, shales, slates, certain soils, ver-
miculite, and volcanic glasses such as perite, obsidian, and vol-
canic ash.

In spite of the large tonnage of lightweight aggregate used,
there are still no satisfactory specifications covering most of the
materials. Probably no generalized specifications can be form-
ulated, but rather it will be necessary to make separate specifica-
tions for aggregate from each raw material and also for aggre-
gate prepared by different methods from any particular raw ma-
terial. For example, lightweight aggregate from clay and shale
is of two distinct types, namely, the “coated” type and the sinter
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type. The coated-type process and products has been described as
follows:

“The coated type aggregate is made by rapid firing in a
rotary kiln. Gases released from within the clay or shale dur-
ing the pyroplastic condition causes it to expand into light,
cellular particles. The particles are usually well rounded owing
partly to the bloating action and partly to the tumbling taking
place in the kiln. The quantity and quality of the fluxes in the
shale allow this expansion or bloating to take place at a temper-
ature below that at which the particles become sticky so that
the product is discharged from the kiln in individual, coated
particles. An ideally coated aggregate requires no crushing after
firing to supply the required grade sizes.” *(1954)

The sinter type aggregate may be made in a rotary kiln but
is more often made in a sintering machine. In either case, the
product is crushed to supply the desired grade sizes, the nature
of the raw material and the processing being such that, when
plastic, the particles agglomerate and form a clinker. The sinter-
ing machine has the advantage that a wider range of raw material
may be used but the product does not possess the high strength-to-
weight ratio, the good workability, nor the low absorption of the
coated type product.

The consumption of lightweight aggregate at the present
time is mainly in the manufacture of building blocks. There is
also an increasing demand for it for the manufacture of precast
forms and shapes for use in construction. A potentially larger use
than either of these is for monolithic structural concrete and for
bituminous concrete highway construction. It has already been
demonstrated that structures such as buildings and bridges in
which lightweight aggregate is used require much less support-
ing steel, thereby reducing the cost materially. Other favorable
factors are greater toughness of the concrete, lower thermal con-
ductivity, and improved fire resistance. As an illustration of the
advantage to be derived from the use of lightweight aggregate, in
the construction of the Tacoma Narrows bridge it is reported
that the floor weight was reduced by 2,060 tons, which resulted in
a saving in structural steel of over 360 tons and over 360 tons in
suspension cables and wire, an overall saving of $320,000. Another
illustration is reported in the construction of a Los Angeles hotel
where the use of “50,000 cubic yards of manufactured light-
weight aggregate reduced the dead load of the structure by 37,000
tons,” resulting in a 15 percent saving on structural steel. * (1956)

Normally, the particular kind of lightweight aggregate con-
sumed in any area will depend upon its availability, that is, the
occurrence of the raw material near the major point of comsump-
tion of the product. Other factors are cost of transportation on
both raw materials and lightweight product, and the kind and
cost of fuel, Where there are natural occurrences of pumice and
scoria it would be expected that they will be the dominate light-
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weight aggregates, and where byproduct cinders or “foamed”
blast furnace slag are being produced such product will be used.
In these instances the difference in cost would nqt warrant use
of a superior product even if it could be obtained. Of course, there
are certain specialty lightweight aggregates, such as expanded
perlite and exfoliated vermiculite, where high transportation costs
on the raw material are offset by other considerations.

To date, no naturally occurring lightweight aggregate is pro-
duced in Oklahoma. Economic considerations indicate that pro-
duction will depend upon clay, shale, and volcanic ash as raw
material for lightweight aggregate. It is possible that expanded
voleanic ash may in some instances be able to replace expanded
perlite. °(1949) A plant at Hutchinson, Kansas is producing a
“popped” volcanic ash product in a small way. However, the main
reliance will fall without doubt on clay and shale.

Investigations have been made in the laboratory of the Okla-
homa Geological Survey during past years on the bloating prop-
erties of Oklahoma clays and shales. Mineral Report 24 (1954)
gives the results obtained on six shales from Pennsylvanian-age
formations in the northeastern part of the state. Under proper
conditions of time and temperature all six will yield bloated aggre-
gate of the coated type. A later report in the Proceedings of the
Oklahoma Academy of Science (1954) deals with a shale from the
Hilltop formation, also of Pennsylvanian age, in Seminole County
from which a satisfactory coated-type product was obtained. Pre-
liminary tests indicate that a phosphatic shale which occurs im-
mediately below the Welden limestone in Pontotoc County has
strong bloating properties. Tests on shales from Cleveland, Okla-
homa, and Tillman counties, all from Hennessey formation, and
using the bloating procedure followed in this laboratory yielded
negative results. This is not surprising since the State Geological
Survey of Kansas had obtained similar results on Permian-age
shales, and had suggested that such shales might possibly be con-
verted to lightweight aggregate by sintering. ‘(1951) Sintering
is usually produced by mixing pulverized shale with coal or petro-
leum oil and igniting, the process being carried out on a traveling
grating. A clay from section 2, Township 14 N., Range 24 W., near
Cheyenne in Roger Mills County had strong bloating properties,
as did similar clays from Beaver and Woodward counties. How-
ever, tests indicated that all had short bloating range, so that
sintering probably would be the preferred process.

In Oklahoma there are currently only two producers of manu-
factured lightweight aggregate, one in Tulsa County utilizing a
Pennsylvanian-age shale and the other in Oklahoma County util-
izing an alluvial clay-bearing soil. Such alluvial soils and especially
loess from certain areas have been found to yield satisfactory
sinter-type material.

It may be of interest to compare the tonnage consumed in the
U. S. of the usual concrete aggregates, such as sand, gravel, and
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crushed stone, with the tonnage of some of the lightweight aggre-
gates, such as expanded slag, pumice and expanded perlite, since
it will illustrate the relatively small proportion of the concrete
aggregate business as yet taken by the lightweight materials.
However, comparisons based on tonnage figures are hardly justi-
fied because of the differences in bulk density. Comparison on a
cubic yard basis would be more appropriate, but figures on a ton-
nage basis are the only ones available.

The figures given herein are for sand, gravel, and crushed
stone used for concrete and road metal only, whereas the figures
for expanded slag and pumice are for concrete only, and the fig-
ures on crude perlite and expanded perlite are for all uses whieh
include the products concrete, plaster and wallboard. All figures
given are approximate and are on the basis of 1952 and 1953
reports.

Sand 157,000,000 tons valued at about $ 0.95 ton
Gravel 280,000,000 tons 7 7§ 0.73 ton
Crushed stone 187,000,000 tons 7 7 7§ 1.30 ton
Perlite, crude 200,000 tons 7 7§ T7.25 ton
Perlite, expanded 175,000 tons 7 7 §51.00 ton
Pumice 555,000 tons 7 7§ 2.75 ton
Slag, expanded 2,290,000 tons 7 7 7 $ 2.45 ton
Cinders (figures not available)

With shale suitable for the manufacture of lightweight aggregate
worth about $1.50 per ton at the quarry it would seem that pro-
cessors of both the sinter-type and the coated-type aggregate
have ample opportunity in the Oklahoma area when the advan-
tages to be derived from their use are considered, together with
the availability of abundant low-cost fuel with which to do the
processing. Attention is especially directed to expected advan-
tages to be had in bituminous road construction, such as preven-
tion of “creeping” of the concrete and development of highly skid-
resistant surface. Development along this line would make our
present facilities entirely inadequate. *(1956) A.L.B.
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PUBLISHED PAPERS ON OKLAHOMA GEOLOGY
IN THE YEAR 1956

Compiled by Neville M. Curtis, Jr.

Adams, L. J., Oil and gas field development in United States and
Canada 1955. Nat. Oil Scouts and Landmen’s Assoc., Vol.
XXVI, Year Book 1956, pp. 605-687, 1193-1207, 4 maps, cor-
relation chart east-central! Oklahoma, general geologic sec-
tion of Oklahoma. Discoveries, geophysical and core drill
prospecting, and oil, gas, and gas condensate fields in Okla-
homa.

Amsden, T. W., Additional fossils from the Hunton group, Okla-
homa. Okla. Geology Notes, vol. 16, no. 12 (Dec., 1956),
pp. 138-139. Five fossil names should be added to Catalog of
Hunton fossils, Okla. Geol. Survey, Circ. 33.

Amsden, T. W., Notes on Parmorthis brownsportensis and Isorthis
arcuaria from the Henryhouse and Brownsport formations.
Okla. Geology Notes, vol. 16, no. 8 (Aug., 1956), pp. 78-35,
3 figs., 2 tables. Levenea subcarinata (Hall) from the Hara-
gan formation is distinguished from Parmorthis brownspor-
tensis and Isorthis arcuaria found in the Henryhouse and
Brownsport formations.

Amsden, T. W., Catalog of fossils from the Hunton group. Okla.
Geol. Survey, Cire. 38 (June 23, 1956), pp. 1-63.

Andress, B. 0., Southwest Velma stepout scores. Oil and Gas Jour.,
vol. 54, no. 46 (March 19, 1956), pp. 322, 324-326, 4 figs. New
discovery possibilities are increased by new evidence of
thrust-faulting west of Southwest Velma oil field, Stephens
County, Oklahoma, :

Arbenz, J. K., Tectonic map of Oklahoma, Okla. Geol. Survey,
Map GM-3 (1956), colored, scale 1:750,000.

Aresco, S. J., Haller, C. P., and Abernethy, R. F., Analyses of
tipple and delivered samples of coal (collected during the
fiscal year 1955). U. S. Dept. Interior, Bur. Mines, Rept.
Investigations 5270 (Oct., 1956), p. 26. Table lists chemical
and physical data of coal samples from Latimer and Mecln-
tosh Counties, Oklahoma.

Armbrust, B. F., Jr. and Kuroda, P. K., On the isotopice constitu-
tion of radium (Ra - 224/Ra - 226 and Ra - 228/Ra - 226) in
petroleum brines, Trans. Amer. Geophysieal Union, vol. 37,
no. 2 (April, 1956), pp. 216-220, 1 fig., 3 tables. Radium
isotope measurements are listed for brine samples from 5
areas in Oklahoma.

Baker, V. R., Notes on post Wellington faulting in the North
Garber field, Garfield County, Oklahoma. Okla. Acad. Sci.
Proc., vol. 35 (1956), pp. 96-98. A post-Wellington, normal
fault, striking N. 7° E., and dipping approximately 50 de-
grees east is traced through the North Garber field.

Barby, B. G., Subsurface geology of the Pennsylvanian and Upper
Mississippian of Beaver County, Oklahoma. Shale Shaker,
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vol. 6, no. 10 (June, 1956), pp. 9-32, 13 figs. Stratigraphic
and low-relief structural traps affect Ordovician to Tertiary
in the Panhandle.

Barclay, H. G., The effects of variation of wind direction and
velocity in Oklahoma sand dunes. (Abstract). Tulsa Geol.
Soc. Digest, vol. 24 (1956), pp. 109-110. Variations in shape,
surface features, and movement of sand dunes in relation to
seasons of the year.

Bass, N, W., Comparison of modern shorelines with oil-bearing
sand lenses in Mid-Continent and Denver Basin, with ccn-
gideration of evidence for oil migration from crude oil com-
position. {Abstract). Panhandle Geo-News, vol. 3,n0. 3 (June,
1956), p. 37. Present sand bodies of Atlantic and Gulf coasts
compared with Pennsylvanian sand lenses in Kansas and
Oklahoma.

Beasley, R. L., Santa Fe field. Amer, Assoc. Petroleum Geologists,
Petroleum Geology of Southern Oklahoma (1956). po. 234-
248, 4 figs. Stratigraphic and structural study of oil field ad-
joining Southwest Velma field, Stephens County, Oklahoma.

Bennison, A. P.. Springer and related rocks of Oklahoma. ( Ab-
stract). Tulsa Geol. Soc. Digest, vol. 24 (1956), pp. 111-115,
1 table, 1 map. Stratigraphy and sedimentation of Springer
and related rocks.

Beroni, E. P., Recent uranium discoveries in western Oklahoma.
The Mines Magazine, Vol. XLVI, no. 3 (March, 1956), pp.
68-71, 9 figs.

Billingslev. H. R.. Sholom Alechem oil field. Stephens and Carter
Counties. Oklahoma. Amer. Assoc. Petrolenm Geologists. Pe-
troleum Geology of Sonthern Oklahoma (1956). no. 294-310,
5 figs., 2 tables. Description of structure, stratigraphy, and
producing zones.

Blumenthal, Morris, Subsurface geology of the Prague-Paden area
Lincoln and Okfuskee Counties, Oklahoma. Shale Shaker, vol.
7, no. 1 (Sept. 1956), po. 9-32, 5 plates, 4 figs.

Boeckman, C. H.. A subsurface study of the lower Pennsvlvanian
sediments of northern Gradv and Caddo Counties. Oklahoma.
Shale Shaker, vol. 6, no. 8 (April, 1956), pp. 7-10, 13-26, 10
plates.

Branson, C. C., A little-known Oklahoma fossil. Okla. Geoloay
Notes, vol, 16. no. 11 (Nov.. 1956). op. 126-128. 7 figs. De-
scription of Conreardium snideri from Union Valley sand-
stone near Ada. Oklahoma.

Branson, C. C.. Cvelic formations or mappable rmits. Okla. Geology
Notes, vol. 16. no. 11 (Nov., 1956). nn. 122-126. 1 fig. Corre-
lation chart lists “The Kansas Rock Colvmn’ (1951) and new
simplified nomenclatrre of Pennsylvanian and early Permian
rocks in Kansas and Oklahoma.

Branson, C. C.. Hartshorne formatjon. early Desmoinesian. Okla-
homa. Okla. Geologv Notes, vol. 16. no. 9 (Sevt., 1956), pp.
93-99, 3 figs., 1 table. It is proposed that beds from base of
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Des Moines series (top of Atoka formation where present)
to top of Upper Hartshorne coal be referred to as the Hart-
shorne formation.

Branson, C. C., New stratigraphic names for Oklahoma rock units.
Okla. Geology Notes, vol. 16, no. 9 (Sept., 1956), pp. 102-103.
Original reference and type locality given for 10 rock units
in Oklahoma.

Branson, C. C., Coal beds of Oklahoma Virgilian and Wolfcampian
rocks. Okla. Geology Notes, vol. 16, no. 8 (Aug., 1956), pp.
85-86, 1 table, Table lists coal seams of Virgilian and Wolf-
campian rocks in Oklahoma.

Branson, C. C., Preview of Northeast Turnpike geology. Okla.
Geology Notes, vol. 16, no. 7 (July, 1956), pp. 66-71. Geologic
column and descriptions of outcrops along Northeast Turn-
pike, Oklahoma.

Branson, C. C., General geologic section of Oklahoma oil-procuc-
ing areas. Oklahoma Geological Survey. Chart prepared for
National Qil Scouts & Landmen’s Association Yearbook, Vol.
XXVI, 1956,

Branson, C. C., Pennsylvanian history of northeastern Oklahoma.
Tulsa Geol. Soc. Digest, vol. 24 (1956), pp. 83-86, 1 table.
Stratigraphy and depositional history of Pennsylvanian
rocks in northeastern Oklahoma. .

Burton, L. C., Water levels and artesian pressures in observation
wells in the United States 1954, Part 4. South-central states.
U. S. Geol. Survey Water-supply Paper 1324 (1956), pp. 83-
125, 6 figs. Well descriptions and water-level measurements
from 30 Oklahoma counties.

Burwell, A. L., Basic magnesium carbonate from dolomite. Okla.
Geology Notes, vol. 16, no. 9 (Sept., 1956), pp. 91-92. Royer
dolomite (Arbuckle Mountain area) and dolomites from Me-
Kenzie Hill formation (Comanche County) may be used as
raw material for the Pattison process.

Burwell, A. L., Shales and clays, Okla, Geology Notes, vol, 16, no.
8 (Aug., 1956), pp. 75-77, 1 table. Physical and chemical pro-
perties and economic uses of clays.

Burwell, A. L., Potash agstone in Oklahoma. Okla. Geology Notes,
vol. 16, no. 2 (Feb., 1956), pp. 12-23, 5 tables. Possibility
of using potash agstone for replenishing potassium in de-
pleted soils,

Burwell, A. L., Bloating properties of shale in the Hilltop forma-
tion in Seminole County. Okla. Acad. Sci. Proc., vol. 35 (1956),
pp. 98-102, 1 fig., 1 table. Testing procedure used in study of
bloating properties of Hilltop shale,

Busch, Walter, Oklahoma zircon locality. Rocks and Minerals, vol.
31, nos. 3-4 (March-April, 1956), pp. 118-119. Description
of zircon mine in Comanche County, Oklahoma.

Butler, Roy, McCloud, S. D., and Marshall, Jack. Northeast Butter-
ly pool—case history. Jour. Petroleum Tech., vol. 8, no. 2
(Feb., 1956), pp. 23-26, 5 figs. Production methods used in
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exploiting reservoir which could have been abandoned as non
commercial.

Campbell, F. F., The Fort Cobb anticline of Caddo County, Okla-
homa, a geophysical case history. Geophysical Case Histo-
ries, vol. 2 (1956), pp. 406-424, 14 figs. A geophysical success
but a commercial failure.

Caylor, J. W., Subsurface geology of western Garfield County,
Oklahoma. Shale Shaker, vol. 7, no. 4 (Dec., 1956), pp. 8-12,
15-26, 29-31, 8 figs., 5 maps, 2 cross sections.

Chase, G. W., Frederickson, E. A., and Ham, W. E., Resume of
the geology of the Wichita Mountains, Oklahoma. Amer.
Assoc. Petroleum Geologists, Petroleum Geology of Southern
Oklahoma (1956), pp. 36-55, 1 fig., 2 tables. Detailed descrip-
tion of Precambrian rocks in Wichita Mountains and discus-
sion of latest significant orogenic movement as indicated by
early Permian conglomerates in area.

Christian, H. E., Recent developments in the Turner Turnpike
area. Okla. Geology Notes, vol. 16, no. 7 (July, 1956),
pp. 61-64. A report of recent oil discoveries along 10 mile
strip on either side of the Turner Turnpike.

Christy, R. F., Geophysical case history of Elk City field. Geo-
physical Case Histories, Vol. IT (1956), pp. 398-405, 9 figs.
History of geophysical exploration leading to discovery of the
Elk City field, Beckham County, Oklahoma.

Cipriani, Donato, Jr., Southwest Randlett field, Cotton County,
Oklahoma. Amer. Assoc. Petroleum Geologists, Petroleum
Geology of Southern Oklahoma (1956), pp. 311-318, 2 figs.
Description of subsurface stratlgraphy, orogenic hlstoxy,
producing zones, and reservoir conditions.

Clark, W. E. Forecastlng the dry-weather flow of Pond Creek,
Oklahoma; a progress report. Trans. Amer. Geophysical
Union, vol. 37, no. 4 (Aug., 1956), pp. 442-450, 8 figs. Method
for forecasting factors indicative of evapotranspiration and
water level expected in well during dry weather.

Clarke, S. 8., The Eagle-Picher Company. Explosives Eng., vol.
34, no. 1 (Jan.-Feb., 1956), pp. 8-15, 26, 1 fig., 8 plates. His-
tory and development of lead-zinc industry in the Oklahoma
area of Tri-State district.

Cline, L. M, and Moretti, Frank, Two measured sections of Jack-
fork group in southeastern Oklahoma. Okla. Geol. Survey,
Cire. 41 (Aug., 1956), pp. 1-20, 1 fig. Description and corre-
lation of two stratlgraphlc sectlons from late Paleozoic Jack-
fork sandstone in the Kiamichi Mountain Range.

Cline, L. M., Some stratigraphic studies of the Mississippian and
Pennsylvanian rocks of the Ouachita Mountains, Oklahoma.
Tulsa Geol. Soc. Digest, vol. 24 (1956), pp. 100-106, 1 fig.
Stratigraphy of Quachita Mountains and evidence used in
concluding that lower portion of Johns Valley shale and un-
derlying Jackfork group are Mississippian.

Cole, J. A., Subsurface geology of east-central Lincoln County,
Oklahoma Shale Shaker, vol. 6, no. 7 (March, 1956), pp.
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7.83, 2 figs., 7 plates, 2 tables.

Cook, K. L., Regional gravity survey in northeastern Oklahoma
and southeastern Kansas. Geophysics, vol, 21, no. 1 (Jan,
1956), pp. 88-106, 3 figs. Results of U.S.G.S. and U.S.C.G.S.
gravity survey made in 1948 of northeast Oklahoma and
southeast Kansas.

Crane, H. R., University of Michigan radiocarbon dates I. Science,
vol, 124, no. 3224 (Oct. 12, 1956), pp. 664-672. Juniper log
from Spiro mound dated 22861+ 200 years. Wood from Craig
burial mound, Spiro site, Le Flore County, Oklahoma, dated
at 640+ 250 years,

Cronenwett, C. C., A subsurface study of the Simpson group in
east-central Oklahoma. Shale Shaker, vol. 7, no. 2 (Oct.,
1956), pp. 8-29, 34, 9 figs. Simpson subsurface strata of ecast
central Oklahoma correlated with Simpson exposures in the
Arbuckle Mountains.

Curtis, N. M., Jr., Bromine in brines of the Red Fork-Earlsboro
sands (Pennsylvanian) in the Seminole area, Oklahoma, Okla.
Geology Notes, vol. 16. no. 12 (Dec., 1956), pp. 131-135, 2 figs.,
9 tables. Bromine content is listed for brines from 21 oil wells.
None of the brines considered a commercial source of bro-
mine.

Curtis, N. M., Jr., Some facts about Oklahoma uranium. Okla.
Geology Notes, vol. 16, no. 10 (Oct., 1956), pp. 106-120, 4 figs.,
2 tables. Recent discoveries in Oklahoma, services available
to people searching for uranium, and regulations affecting
uranium search and development.

Dellwig, L. F'., The Barber County earthquake of January 6, 1956.
Kansas, State Geol, Survey, Bull. 119, Part 5 (Aug. 1, 1956),
pp. 175-185, 1 fig. Attained a maximum intensity of V in
Barber County, Kansas. Intensity of I in northeast corner
of Blaine County, Oklahoma,

Dille, A. C. F., Paleotopography of the Precambrian surface of
hortheastern Oklahoma. (Abstract). Tulsa Geol. Soc. Digest,
vol. 24 (1956), pp. 122-126, 1 fig. Stratigraphy of area and
relation of paleotopography. of Precambrian to oil and gas
prospects.

Disney, R. W. and Cronenwett, C. C., The Simpson group . . . along
east flank of the Anadarko Basin. World Oil, vol. 143, no. 4
(Sept., 1956), pp. 118-128, 7 figs, Discussion of regional con-
cept, depositional history, and correlation of Simpson group.

Dobervich, George, Some aspects of Pennsylvanian stratigraphy
in the Panhandle of Oklahoma. Panhandle Geo-News, vol. 3,
no. 3 (June, 1956), pp. 11-14, 3 figs. Discussion of Atoka-Mor-
row contact, Permian-Pennsylvanian contact, and top of the
Missourian series.

Dunning, H. N., Johansen, R. T., Walker, C. J., Powell, J. P., and
Watkins, H. W., Have you tried water-flood detergent ? World
0il, vol. 143, no. 4 (Sept., 1956), pp. 196-204, 5 figs., 1 table.
Field tests prove value of detergents in water-flooding proj-
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ect in Hoyt Oil Company Grover flood, Washington County,
Oklahoma., _ :

Edinger, W. M., Five-spot water-flood unit ups production 38,000
barrels. Oil and Gas Jour., vol. 54, no. 69 (Aug. 27, 1986),
pp. 82-85, 1 fig., 1 map, 4 tables. Northwest Tryon field in
Lincoln County has 23 input wells, 17 producers, and one
water-supply well.

Elias, M. K., Upper Mississippian and Lower Pennsylvanian form-
ations of south-central Oklahoma. Amer, Assoc. Petroleum
Geologists, Petroleum Geology of Southern Oklahoma (1956),
pp. 56-134, 2 figs., 5 tables, 6 plates. Progress report re-
garding the predominantly shaly formations (originally
Caney shale) in northern and southern Arbuckle Mountains.
Discussion of conodonts in these shales.

Enright, R. J., Wildcatting success secret: play it big, Oil and Gas
Jour., vol. 54, no. 59 (June 18, 1956), pp. 180-132, 5 figs. The
British American No. 2 Harrison well, in Grady County, is
deepest producer in Oklahoma,

Finch, W. A., Uranium in terrestrial sedimentary rocks in the
United States exclusive of the Colorado Plateau. U. S. Geol.
Survey, Prof. Paper 300 (1956), pp. 321-327. One paragraph
%evoted to report of uranium in the Garber sandstone of Okla-

oma.

Flawn, P. T., Basement rocks of Texas and southwest New Mex-
ico. Bur. Econ. Geology, Univ. Texas, no. 5605 (March 1,
1956), 2 figs., 3 plates, 12 tables, 10 photomicrographs. Ten-
tative correlation chart of Precambrian rocks and discussion
of structural events in Texas, southern Oklahoma, and south-
west New Mexico. Igneous rocks of Arbuckle and Wichita
Mountains are discussed.

Frederickson, E. A., Rare fossil chiton from Ada, Oklahoma. Okla.
Geology Notes, vol. 16, no. 7 (July, 1956), p. 65. 1 fig. A new
species of Helminthochiton reported from the Francis for-
mation. :

Gardner, F. J., Want to find 0il? Try the three G’s. Oil and Gas
Jour., vol. 54, no. 85 (Dec. 17, 1956), p. 177. “Geology, geom-
etry, and guts” find textbook stratigraphic trap in the Mor-
row, Woodward County, Oklahoma.

Gardner, F. J., Two strikes in McAlester-Arkansas lend wild-
catters hopes. Oil and Gas Jour., vol. 54, no. 48 (April 2, 1956),
p. 179. Two important gas discoveries indicate good possi-
bilities for oil in pre-Pennsylvanian rocks in McAlester Basin.

Gibbon, Anthony, Old Faithful flows again. World Oil, vol. 143, no.
5 (Oct., 1956), pp. 108-109. The well that started the Cushing
oil boom in Oklahoma flows 648 barrels of oil per day.

Gibbon, Anthony, Uranium from oil flood waters, World Oil, vol.
142, no. 6 (May, 1956), pp. 62-63. Research in technique of
extracting uranium from repressuring waters and filtration
sands. Project in Nowata area of northeastern Oklahoma.

Godfrey, J. M., The subsurface geology of the Mannsville-Madill
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anticline. Shale Shaker, vol. 6, no. 9 (May, 1956), pp. 7-80,
4 figs., 5 plates, 2 tables.

Gouin, Frank, Surface criteria of southern Oklahoma oil fields.
Amer. Assoc, Petroleum Geologists, Petroleum Geology of
Southern Oklahoma (1956), pp. 14-35, 3 figs. Development of
southern Oklahoma oil fields related to surface criteria. Suy-
face stratigraphy and regional orogenic history is desecribed.

Gusson, W. G., Migration of oil. World Oil, vol. 143, no. 2 (Aug.
1, 1956), pp. 79-83, 5 figs. Discussion of factors involved in
primary migration. McAlester Basin used as example of gas
flushing.

Hail, W. J,, Jr., Myers, A. T., and Harr, C. A., Uranium in asphalt
bearing rocks of the Western United States. U. S. Geol. Sur-
vey, Prof. Paper 300 (1956), pp. 521-526, 1 fig., 1 table. Re-
port of average U in ash from asphalt-bearing rocks in Okla-
homa.

Ham, W. E,, Netzeband, F. F., and Tribble, P. E., The mineral
industries of Oklahoma in 1954 and 1955, Okla. Geology
Notes, vol. 16, nos. 3-4 (March-April, 1956), pp. 27-39, 3
tables. Quantity and value of mineral fuels, nonmetallic and
metallic minerals given for 1954, Preliminary annual sum-
mary of mineral production in Oklahoma for 1955.

Ham, W. E., Asphaltite in the Ouachita Mountains. Okla. Geol.
Survey, Mineral Rept. 30 (1956), pp. 1-12, 1 fig., 8 tables. Pro-
perties, production, use, and location of grahamite and imp-
sonite deposits in Oklahoma.

Hamilton, W. B., Precambrian rocks of Wichita and Arbuckle
Mountains, Oklahoma. Geol. Soc. Ameriea, Bull., vol. 67, no. 10
(Oct., 1956), pp. 1319-1330, 3 figs., 2 plates. Igneous complex
of Wichita Mountains is upper part of late Precambrian
(Keweenawan) lopolith. Granitic rocks of Arbuckle Moun-
tains belong to an older Precambrian batholithic complex.

Harlton, B. H., The Harrisburg trough, Stephens and Carter Coun-
ties, Oklahoma. Amer. Assoc, Petroleum Geologists, Petrol-
eum Geology of Southern Oklahoma (1956), pp. 185-143, 3
figs. Stratigraphy and structural history of a segment of
the extreme southwestern flank of Ardmore Basin.

Harlton, B. H., West :Velma oil field. Amer. Assoc. Petroleum
Geologists, Petroleum Geology of Southern Oklahoma (1956),
pp. 221-233, 7 figs., 1 table. Stratigraphy and geologic history
of the West Velma structure in southeastern Stephens
County, Oklahoma.

Harper, H, J, and Gray, Fenton, A fourth report on the accumula-
tion of recent alluvium in Deep Fork of the North Canadian
River valley in Lincoln County, Oklahoma. Okla. Acad. Sci.
Proc., vol. 85 (1956), pp. 91-93. An account of harmful effect
of recent alluvium on tree development and crop production.

Harper, H. J., Silt deposition at Ardmore, Oklahoma, from dust

_storms in 1954. OKkla. Acad. Seci. Proc., vol, 35 (1956), p. &8.
An account of dust or silt deposited in Ardmore as a result
of dust storms in 1954.
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Harris, D. G., Meramec and Lower Chester strata of northeastern
Oklahoma, southwestern Missouri, and northwestern Ar-
kansas. The Compass, vol. 83, no. 8 (March, 1956), pp. 228-
272, 7 figs., 6 tables, 24 measured sections. A study -of the
paleontology, sedimentation, and stratigraphy of Meramec
and Lower Chester strata in area.

Harris, R. W, and Jobe, T. C., Chester Foraminifera and Ostracoda
from the Ringwood pool of Oklahoma. Okla. Geol. Survey,
Circ. 39 (July, 1956), pp. 1-41, 4 plates. Three Foraminifera
and twenty-seven ostracods are described from the “Man-
ning” horizon of the Ringwood pool, Major County, Okla-
homa.

Hayes, J. A., Jr., Mississippian production in the Osage. World
0il, vol. 142, no. 2 (Feb., 1956), pp. 85-86, 88, 2 figs, Important
quantities of oil in Mississippian chats and limestones is
nucleus of new interest in Osage County, Oklahoma.

Heald, M. T., Cementation of Simpson and St. Peter sandstones
in parts of Oklahoma, Arkansas, and Missouri. Jour. Geology,
vol. 64, no. 1 (Jan., 1956) pp. 16-30, 3 figs., 3plates 2 tables.
Varlatlon in cementatlon of Slmpson sandstone in Arbuckle
Mountain region, Oklahoma, and of St Peter sandsfone
north=entral- Arkansas and east central Missouri.

Hicks, I. C., Geology of the Southwest Velma field, Stephens
County, Oklahoma. Amer. Assoc. Petroleum Geologlstu.,
Petroleum Geology of Southern Oklahoma (1956), pp. 244-
259, 8 figs. History, structure, surface geology, and subsur-
face stratigraphy.

Hicks, I. C., Pauls Valley field, Garvin County, Oklahoma. Amer.
Assoc. Petroleum Geologists, Petroleum Geology of Southern
Oklahoma (1956), pp. 337-354, 6 figs. Subsurface strati-
graphic study of the Pauls Valley structure. Structural his-
tory and discussion of production practices.

Hill, J. R., Geophysical history of the Golden Trend of Oklahoma.
Geophys1cal Case Histories, vol. 2 (1956), pp. 563-574, 8
figs. Isopachous maps were made from geophysical data and
pinch out zones were tested in Garvin County Golden Trend
area.

Hoard, J. L., Tussy section of the Tatums field, Carter and Garvin
Counties, Oklahoma. Amer. Assoc. Petroleum .Geologists,
Petroleum Geology of Southern Oklahoma (1956), pp. 186-
206, 6 figs. Stratigraphy, structural history, and discussion of
the four non-productive upper Springer sands in the Tatums
field.

Howe, W. B., Stratigraphy of pre-Marmaton Desmoinesian
(Cherokee) rocks in southeastern Kansas. Kansas, State
Geol. Survey, Bull. 123 (Oct., 1956), pp. 1-182, 8 figs., 10
plates. Six stratigraphic sections in Oklahoma and detailed
sections of lower Cabaniss and upper Cabaniss in south-
eastern Kansas and equivalent units in northern Oklahoma.
Discussion of many equivalent units in Oklahoma.,
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Huang, W.T., Novacekite from the Wichita Mountains, Oklahoma,
Amer. Mineralogist, vol. 41, no. 1-2 (Jan.-Feb., 1956), pp.
152-153. Specimen from Permian red beds described and com-
pared with description of novacekite from Schneeberg,
Saxony.

Hunt, J. M. and Jamieson, G. W., Oil and organic matter in source
rocks of petroleum. Amer, Assoc, Petroleum Geologists, Bull.,
vol. 40, no. 3 (March, 1956), pp. 477-433, 4 figs. Samples
from several Oklahoma formations are included in analyses
for hydrocarbon, asphalt, and kerogen content.

Hunter, Z. Z., 814 million extra barrels in 6 years. Oil and Gas

Jour., vol. 54, no. 69 (August 27, 1956), pp. 86-89, 4 figs.
Account of water-flood method used in the North Burbank

unit of Osage County, Oklahoma.

Kinney, G, T., L.P.G. storage keeps growing. Oil and Gas Jour.,
vol. 54, no. 63 (July 16, 1956), pp. 58-60, 1 table. Lists com-
panies in Oklahoma storing L.P.G. underground, where, and
how much.

Kornfeld, J. A., Significant lower Paleozoic finds in Anadarko
Basin. World Oil, vol. 143, no. 6 (Nov., 1956), pp. 107-112,
1 fig., 4 tables. An account of procedure used and subsurface
geology encountered in oil wells producing from the Ordo-
\]zgician and Pennsylvanian in deeper portions of the Anadarko

asin,

Krumbein, W. C., Regional and local components in facies maps.
Amer, Assoc. Petroleum Geologists, Bull., vol. 40, no. 9 (Sept.,
1956), pp. 2163-2194, 10 figs. Reynolds zone of lower Deese
in West Brock area, Carter County, Oklahoma, used as ex-
ample. Method of separating regional effects from local
effects on facies map.

Lasky, B. H., Earth temperatures, alteration studies reflect sub-
surface structure. World Oil, vol. 143, no. 7 (Dec., 1956), pp.
116-121, 1 fig. Discusses surface mineralization or altera-
tion studies as a means of mapping subsurface structure.
Ramsey field area, Payne County, Oklahoma, used as an
example,

Logan, D. M., Outline of talk given. Tulsa Geol. Soc. Digest, vol.
24 (1956), pp. 74-77, 1 map, 1 plate, Brief description of
surface and subsurface geology for part of “Okmulgee Dis-
triet.”

Lukert, L. H., Notes on the stratigraphy along the Turner Turn-
pike. Okla, Geology Notes, vol. 16, no. 7 (June, 1956), pp. 59-
61. Aspects of subsurface correlation along Turner Turnpike.

McBee, William, Jr. and Vaughan, L. G., Oil fields of the central
Muenster-Waurika arch, Jefferson County, Oklahoma, and
Montague County, Texas. Amer, Assoc. Petroleum Geologists,
Petroleum Geology of Southern Oklahoma (1956), pp. 355-
372, 8 figs., 2 tables. Structure and sedimentation in oil fields
producing from middle Pennsylvanian sediments along the
Muenster-Waurika arch in south-central Oklahoma. Field
descriptions and statistics.
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McCaslin, J. C., New exploratory era on northern shelf, Oil and
Gas Jour., vol. 54, no. 50 (April 16, 1956), pp. 286-290, 1 fig.
Regional importance of shelf sediments indicated by Ordo-
vician discoveries in southwestern Kansas and northwestern
Oklahoma.

Malloy, J. M., Forty-eighth annual report of mines and mining of
Oklahoma. Dept. of Chief Mine Inspector (June, 1956), pp.
1-25, 23 tables. Production of coal, rock asphalt, lead, zince,
and gypsum listed by counties. ‘

Maravich, M. D. and Morrisey, N. S., Developments in Oklahoma
in 1955. Amer. Assoc. Petroleum Geologists, Bull., vol. 40, no.
6 (June, 1956), pp. 1152-1161, 2 figs., 9 tables. Exploratory
drilling decreased in Oklahoma in 1955 but development drill-
ing was up 6 percent.

Merriam, D. F., Hugoton embayment commands fresh look. Oil
and Gas Jour., vol. 54, no. 44 (March 5, 1956), pp. 82-86. First
Arbuckle production west of the Central Kansas uplift
brightens Embayment’s oil future.

Miller, H. J., The Oklahoma earthquake of April 9, 1952. Seismol.
Soc. America, Bull., vol. 46, no. 4 (Oct., 1956), pp. 269-279, 7
figs., 1 table. Multiplicity of phases, depth of focus, and de-
termination of velocities of waves characteristic of epicentral
region.

Miller, H. W., Jr., The index value of Silurian Foraminifera and
some new forms from wells in Kansas. Jour. Paleontology,
vol. 80, no. 6 (Nov., 1956), pp. 1350-1359, 1 fig. Stratigraphic
and geographic range of all species of Silurian Foraminifera
in North America. Oklahoma is included.

Miiler, R. W., Panhandle and Hugoton areas. Panhandle Geo-News,
vol. 8, no. 2 (Feb., 1956), pp. 8-21, 3 tables, 1 fig. Name, age,
and depth of producing formations and oil and gas production
figures for 1954 in Panhandle and Hugoton area.

Moody, J. D. and Hill, M. J., Wrench-fault tectonics. Geol, Soc.
America, Bull., vol. 67, no. 9 (Sept., 1956), pp. 1207-1246, 25
figs. Brief discussion of faulting in Wichita and QOuachita
Mountains.

Moore, R. C. and Mudge, M. R., Reclassification of some Lower
Permian and Upper Pennsylvanian strata in northern Mid
Continent. Amer. Assoc. Petroleum Geologists, Bull., vol. 40,
no. 9 (Sept., 1956), pp. 2271-2278, 1 fig. New or reintroduced
names of formations and members in Kansas and equivalent
units in Oklahoma.

Morrisey, N. 8., Here’s where tools are turning to the right, Oil
and Gas Jour., vol. 54, no. 75 (Oct. 8, 1956), pp. 213-225.
Geological data, footage prices, costs, ete. reported for most
active oil fields in Oklahoma.

Morrisey, N. S., Has Sinclair found another Apache? Oil and Gas
Jour., vol. 54, no. 69 (Aug. 27, 1956), p. 157. Sinclair discovery
in Bromide sand six miles northwest of Apache field, Caddo
County, Oklahoma.,
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Morrisey, N. 8., Gas reserves increase in new Harper County field.
QOil and Gas Jour., vol. 54, no. 61 (July 2, 1956), p. 166, 2 figs.
Four separate pay zones discovered south and east of La-
verne, Harper County, Oklahoma,

Morrisey, N. S., Cherokee trend stretches out 30 miles, Oil and
Gas Jour., vol. 54, no. 53 (May 7, 1956), pp. 176-177, 2 figs.,
2 tables. Pay zones and drilling procedures described for
recent stratigraphic production in Alfalfa and Grant Coun-
ties, Oklahoma.

Morrisey, N. S., Why North Madill is so perplexing, Oil and Gas
Jour., vol. 54, no. 38 (Jan, 23, 1956), pp. 134-188, 5 figs. A
preliminary analysis of the complex faulting that controls
production.

Mullen, W. L., The Hewitt oil field of Carter County, Oklahoma.
Amer. Assoc. Petroleum Geologists, Petroleum Geology of
Southern Oklahoma (1956), pp. 154-161, 4 figs. Study of the
structure and stratigraphy of this southwestern Carter Coun-
ty oil field.

Murphy, L. M. and Cloud, W. K., United States earthquakes 1954.
U. 8. Dept. Commerce, Coast and Geodetic Survey, serial no.
793 (1956), pp. 9, 69, 1 table. Four tremors reported with
about the same intensities on three successive days (April
11, 12, and 13) in 1954 at Holdenville, Oklahoma.

Norville, G, C., North Alma field. Amer. Assoc. Petroleum Geolog-
ists, Petroleum Geology of Southern Oklahoma (1956), pp.
282-293, 6 figs. Stratigraphy, structure, and producing for-
mations in northeastern Stephens County oil field.

Oakes, M. C., The Hogshooter formation in Creek County, Okla-
homa. Okla. Acad. Sci. Proc., vol. 35 (1956), p. 90. Earlier
mapping of Hogshooter formation in Creek County is sub-

" stantially correct and unit may be correlated with the Hog-
shooter in Okfuskee County, Oklahoma.

Oklahoma Geological Survey, Geology along the Turner Turn-

"pike. Guide Book IV (April, 1956), pp. 1-76, 3 figs., 7 plates,
2 stratigraphic subsurface sections. Contains road log and
strip map (8 inches to mile), Tulsa to Oklahoma City, topo-
graphic and geologic profile, historical sites, and oil and
gas fields.

Parker, E. C., Camp field, Carter County, Oklahoma. Amer. Assoc.
Petroleum Geologists, Petroleum Geology of Southern Okla-
homa (1956), pp. 174-185, 3 figs. Stratigraphy and structural
history of this south-central Oklahoma oil field.

Patton, R. R., North-central Oklahoma offers good possibilities.
World Oil, vol. 142, no. 1 (Jan., 1956), pp. 86, 89-90, 91. North
central Oklahoma counties hold great promise of new oil re-
serves if latest oil finding tools are applied. Outline of stra-
tigraphy and producing reservoirs.

Putman, D. M., The West Duncan field. Amer, Assoc. Petroleum
Geologists, Petroleum Geology of Southern Oklahoma (1956),
pp. 819-326, 2 figs. Stratigraphy and production of the West
Duncan oil field, west-central Stephens County, Oklahoma.
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Reedy, H. J. and Becker, R. M., The Carter-Knox oil field, Grady
County, Oklahoma. Amer. Assoc. Petroleum Geologists, Pe-
troleum Geology of Southern Oklahoma (1956), pp. 327-336,
5 figs. Stratigraphy and structural history of the Carter
Knox structure, southeastern Anadarko Basin.

Rutledge, R. B., The Velma oil field, Stephens County, Oklahoma.
Amer. Assoc. Petroleum Geologists, Petroleum Geology of
Southern Oklahoma (1956), pp. 260-281, 7 figs. A compre-
hensive study of the stratigraphy and structure of the Velma
field. Production history and reservoir conditions.

Ryan, J. P., Reconnaissance of phosphate-rock deposits in Arkan-
sas, Kansas, Oklahoma, and Texas. U. S. Bur. Mines. Rept.
Invest. 5222 (April, 1956), pp. 1-8, 1 table. P:0s, U.Os, and
eU content listed for 10 phosphate-rock samples from eastern
Oklahoma.

Schoff, S. L., Laverne formation. Okla. Geology Notes, vol. 16, no.
1 (Jan., 1956), pp. 3-5. Surface distribution, thickness, and
lithology of the Laverne formation in Oklahoma and Kansas.

Schoff, S. L., Pliocene and Pleistocene fossils from Beaver County,
Oklahoma. Okla. Acad. Sci. Proc., vol. 35 (1956), p. 94. Report
of discovery of tooth of mastodont Serridentinus cf. S. mea-
densis Hibbard.

Schweers, F. P., The Milroy field of Stephens and Carter Counties,
Oklahoma. (Abstract). Tulsa Geol. Soc. Digest, vol. 24 (1956),
pp. 118-119, 1 map. History and structure of Milroy field.

Skarda, Everett, Oklahoma’s fractured Viola limestone reservoir.
Oil and Gas Jour., vol. 54, no. 43 (Feb. 27, 1956), pp. 109-112,
5 figs. Discussion of problems encountered in a complex car-
bonate fracture system in southern Oklahoma.

Sohn, I. G., The transformation of opaque calcium carbonate to
translucent caleium fluoride in fossil Ostracoda. Jour. Pale-
ontology, vol. 80, no. 1 (Jan., 1956), pp. 113-114, 1 fig., 1
plate. Laboratory procedure includes treatment with hydro-
fluoric acid. Bairdia whitesidei from Devils Kitchen member
of Deese formation in Love County, Oklahoma, used as ex-
ample.

Sowers, J. C., Jr., Developments in Texas and Oklahoma Panhandle
in 1955. Amer. Assoc. Petroleum Geologists, Bull., vol. 40,
no. 6 (June, 1956), pp. 1162-1174, 1 fig. Exploratory activity
increased in Oklahoma Panhandle during 1955.

Stair, Ralph, Tektites and the lost planet. Sci. Monthly, vol. 33,
no. 1 (July, 1956), pp. 3-12, 12 figs., 1 table. Tektites (glassy
meteorites) may aid in a better understanding of earth’s
origin. One specimen is from Delhi, Beckham County, Okla-
homa. '

Starrett, Andrew, Pleistocene mammals of the Berends fauna of
Oklahoma. Jour. Paleontology, vol. 30, no. 5 (Sept., 1956),
pp. 1187-1192, 1 fig. Pleistocene climate and recent additions

_to mammalian fauna, Gate area, Beaver County.
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|Stieff, L. R., Stern, T. W., and Sherwood, A. M., Coffinite, a
uranous silicate with hydroxyl substitution: a new mineral.
Amer. Mineralogist, vol. 41, nos. 9-10 (Sept.-Oct., 1956), pp.
675-688, 1 plate, 4 tables, 1 fig. New mineral deseribed from
Garber formation in Kiowa County, Oklahoma.

Stoever, E. C., Jr., New quarries supplying Northeast Turnpike
needs. Okla. Geology Notes, vol. 16, no. 12 (Dec., 1956), pp.
136-137, 1 table, An account of quarrying operations, quarry
locations, tonnage, and formations supplying crushed rock
for Northeast Turnpike construction.

Stoever, E. C., Jr., Oil seepages near Adair, Oklahoma. Okla. Geol-
ogy Notes, vol. 16, no. 12 (Dec., 1956), p. 139. Bight and one-
half feet of massive crinoidal limestone, heavily saturated
with petroleum, in the Hindsville limestone.

Strimple, H. L. and Koenig, J. W., Mississippian microcrinoids
from Oklahoma and New Mexico. Jour, Paleontology, vol. 30,
no. 5 (Sept., 1956), pp. 1225-1247, 4 figs. Descriptions and
illustrations of 6 species from St. Joe limestone near Tahle-
quah and 5 species from the shale under Welden limestone
near Ada, Oklahoma. -

Suffield, H. F., Anadarko Basin yields deep production. Oil and
Gas Jour., vol. 54, no. 83 (Dec. 3, 1956), pp. 172-182, 2 figs.,
1 table. Oklahoma’s deepest completion, from Third Bromide
sand below 15,040 feet. Structure and deep prospects in Ana-
darko Basin, cost, drilling methods, and deep well spacing.

Swineford, Ada, Frye, J. C., and Leonard, A. B., Petrography and
genesis of the Ogallala “algal limestone” in Kansas and ad-
jacent states. (Abstract). Jour. Sedimentary Petrology, vol.
26, no. 2 (June, 1956), p. 186. Thirty-four samples indicate
that the rock sampled was formed by soil-forming processes
acting upon sands and silts of the uppermost Ogallala.

Taaffe, Francis, Published papers on Oklahoma geology in the year
1955. Okla. Geology Notes, vol. 16, nos. 5-6 (May-June, 1956),
pp. 43-55. Annotated bibliography.

Tanner, W. F., New method for mapping old shorelines. World
0il, vol. 142, no. 5 (April, 1956), pp. 123-126, 6 figs. Cross-
bedding and truncation determine possible ancient shorelires.
The Permo-Pennsylvanian of east-central Oklahoma used as
example.

Tanner, W. F., Superposed streams of the Arbuckle Mountains.
Shale Shaker, vol. 6, no. 6 (Feb., 1956), pp. 14-15, 1 fig. Radial
stream pattern in the Arbuckle Mountains of southern Okla-
homa suggests that the uplift was formerly covered by a
thick blanket of sediments, perhaps Cretaceous,

Tanner, W. F., Geology of northeastern Osage County, Oklahoma.
Okla. Geol. Survey, Circ. 40 (1956), pp. 1-76, 17 figs., 4 plates.

Tanner, W. F., Geology of Seminole County, Oklahoma. Okla. Geol.
Survey, Bull. 74 (1956), pp. 1-175, 6 tables, 20 figs., 9 plates.

Thomas, G. F., Regional geology of the Hugoton Embayment.
(Abstract). Tulsa Geol. Soc. Digest, vol. 24 (1956), pp. 120-
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121, 1 map. Structure and general stratigraphy of area.

Thomas, N. O. and Harbeck, G. E., Jr., U.S. Geol. Survey, Water
supply Paper 1360-A (1956), pp. 1-99, 3 figs., 2 tables, 1 map.
Descriptive data: reservoirs in Oklahoma with capacity of
5,000 acre-feet or more of water; natural lakes with usable
capacity of 5,000 acre-feet or more; reservoirs and lakes
completed as of January 1, 1954 ; reservoirs under construc-
tion.

“wompson, M. L., Verville, G. J., and Lokke, D. H., Fusulinids of
the Desmoinesian-Missourian contact. Jour. Paleontology,
vol. 80, no. 4 (July, 1956), 17 pp., 1 fig., 5 plates. A new
species, Oketaella lenensis, described from Lenapah lime-
stone of Oklahoma.

Totten, R. B., General geology and historical development, Texas
and Oklahoma Panhandles. Amer. Assoc. Petroleum Geol-
ogists, Bull., vol. 40, no. 8 (Aug., 1956), pp. 1945-1967, 9 figs.
History of development, stratigraphy, producing formations,
and tectonics of area.

Totten, R. B., Exploratory well activity in the Amarillo district,
1955. Panhandle Geo-News, vol. 3, no. 2 (Feb., 1956), pp. 4-7.
Lists new oil and gas discoveries of Cimarron, Texas, and
Beaver Counties, Oklahoma.

Tribble, P. E., Netzeband, F, F., and Ham, W. E., The mineral in-
dustries of Oklahoma in 1954 and 1955. Okla. Geol. Survey,
Mineral Rept. 31 (March, 1956), pp. 1-13, 3 tables. Part 1.
The mineral industries of Oklahoma in 1954, final advance
summary. Part 2. The mineral industries of Oklahoma in
1955, preliminary annual summary.

Umpleby, S. S., Faulting, accumulation, and fluid distribution in
Ramsey pool, Payne County, Oklahoma. Amer. Assoc, Pe-
troleum Geologists, Bull., vol. 40, no. 1 (Jan., 1956), pp. 123-
139, 18 figs. North-central Oklahoma oil pool shows effect
of faulting on migration of oil. Evidence on the time of migra-
tion relative to the stages of structural growth.

Walker, K. F., North Wildcat Jim field, Carter County, Oklahoma.
Amer. Assoc. Petroleum Geologists, Petroleum Geology of
Southern Oklahoma (1956), pp. 207-220, 6 figs., 2 tables.
Stratigraphy and structure of an oil field located on the
southwestern flank of the Arbuckle Mountains.

Wanless, H. R., Problems of the Pennsylvanian of the United
States. Tulsa Geol. Soc. Digest, vol. 24 (1956), pp. 56-61, 1
fig., 1 table. Distribution of Pennsylvanian rock types, var-
ious environments during deposition of Pennsylvanian sedi-
ments, and cyclic sedimentation.

Wells, J. V. B., Peterson, B. J., et al., Surface water supply of the
United States 1953, Part 7, lower Mississippi River Basin.
U. S. Geol. Survey, Water-supply Paper 1281 (1956), pp.
1-522. Report presenting measurements of stage, discharge,
and content of streams, lakes, and reservoirs.
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Westby, G. H., The discovery by reflection seismograph of a small
producing structure in Okmulgee County, Oklahoma. Geo-
physical Case Histories, Vol. II (1956), pp. 425-438, 9 figs.
Refined geophysical methods were needed to find geologic
structure having less than 50 feet of closure,

Westheimer, J. M., The Goddard formation. Amer. Assoc. Petrol-
eum Geologists, Petroleum Geology of Southern Oklahoma
(1956), pp. 392-396, 1 fig. Lithologic description of the God-
dard formation (pre-Springer Pennsylvanian) of south-
central Oklahoma. Discussion of its dating and nomenclature.

Westheimer, J. M. and Schweers, F', P., Southwest Lone Grove
fieid, Carter County, Okiahoma. Amer. Assoc. Petrolsum
Geologists, Petroleum Geology of Southern Oklahoma (1956),
pp. 144-153, 7 figs. Structure and stratigraphy of oil field
located on the Wichita Mountains-Criner Hills anticlinorium.
Correlation of outcrops with subsurface.

White, J. M., Jr., The Brushy Mountain structure, Sequoyah and
Adair Counties, Oklahoma, Shale Shaker, vol. 7, no. 3 (Nov.,
1956), pp. 5-24, 11 figs., 4 plates. A discussion of the struc-
ture and stratigraphy of area.

Wilson, L. R. and Hoffmeister, W. S., Plant microfossils of the
Croweburg coal. Okla. Geol. Survey, Circ. 32 (1956), pp. 1-56,
4 figs., 3 tables, 5 plates. Fossil spores and leaf cuticles from
nine localities in northeastern Oklahoma are described and
statistically treated for stratigraphic correlation.

Winland, H. D., Insoluble residue study and correlation of the
Arbuckle group in southern Oklahoma, Shale Shaker, vcl. 6,
no. 5 (Jan., 1956), pp. 7-29, 8 figs. Section of Arbuckle group
in Murray and Carter Counties measured and correlated with
section of Arbuckle group in northeastern Kiowa County.
Correlation based on insoluble residue and differential
thermal analyses.

Womack, J. L., Aylesworth field. Amer. Assoc. Petroleum Geolog-
ists, Petroleum Geology of Southern Oklahoma (1956), pp.
373-391, 8 figs. Stratigraphy and structural history of Ayles-
worth oil field, eastern Marshall and western Bryan Coun-
ties, Oklahoma. Producing zones, production, and reservoir
statistics.

Yochelson, E. L., Permian Gastropoda of the Southwestern
United States. 1. Euomphalacea, Trochonematacea, Pseudo-
phoracea, Anomphalacea, Craspedostomatacea, and Platy-
ceratacea. Amer. Mus. Nat. Hist., Bull,, vol. 110, art. 3 (June,
1956), pp. 173-276, 4 text figs., 16 plates, 35 tables. Descrip-
tion of Omphalotrochus wolfcampensis Yochelson, a new
species, found in Red Eagle limestone, Osage County, Ckla-
homa.
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Rosenwald pool, Okfuskee County.
A review by Louise Jordan

“Performance of a Solution Gas Drive Reservoir, Rosenwald
pool, Oklahoma” by M. R. Smith and J. H. Henderson, Jour.
Petroleum Technology, vol. IX, no. 1, Jan. 1957, p. 25-29,

The Rosenwald pool, located in sections 14 and 23, T. 18 N,,
R. 8 E., Okfuskee County, discovered in June 1949, produces
from a common reservoir in Union Valley lime and Cromwell
sand. The authors define the pool as a stratigraphic trap with
the limits defined by a pinchout of the sand and a loss of per-
meability in the limestone, Most of the 81 wells on 10-acre spacing
were cored through the pay section. Average porosity of the Crom-
well sand was about 12 per cent with horizontal and vertical per-
meabilities generally ranging from 100 to 2,200 millidarcys ex-
cept toward the edges of pool. The Union Valley lime averages
5.4 per cent in porosity and has a permeability of less than 5. Con-
nate water saturation data indicated an initial water saturation
of 20 per cent of the pore volume of the Cromwell sand. The crude
was highly paraffinic and sweet with gravity of 37° API.

The authors were primarily interested in investigating
whether material balance calculations early in the life of the pool
would provide reasonable estimates for the initial stock tank oil
in place. By using a gas-oil relative permeability ratio curve based
on data of other Cromwell sand reservoirs, they predicted 2614
per cent recovery of the original oil. Actual recovery, when the
reservoir has been essentially depleted by primary means was 20
per cent. However, to the geologist, the article is interesting in
that it contains also the geology and development of the pool with
a structure map on top of the Union Valley lime and an isopach
of the net effective pay of the Cromwell sand, as well as rock and
fluid characteristics and reservoir performance.
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THE MINERAL INDUSTRIES OF OKLAHOMA
IN 1955 AND 1956

by

Peter Grandone® and William E. Ham®

Part 1
THE MINERAIL INDUSTRIES OF OKLAHOMA IN 1955

Amd a4y ¥ AN 2 Fx 0.9 4

Final Advance Summary

The total 1955 value of Oklahoma mineral production was a
record $712 millions, 9.5 percent more than the 1954 value. Pro-
duction of 17 minerals and mineral fuels was reported from 76
of Oklahoma’s 77 counties. Petroleum, natural-gas liquids, natural
gas, coal, and cement were the 5 principal commodities in value.
Mineral fuels continued as the dominant commodities among the
State’s mineral resources, accounting for 94 percent of the total
1955 value, followed by nonmetallics with 4 percent and metals
with 2 percent. The increase in Oklahoma petroleum production,
resulting from increased allowables by the State regulatory
agency, more than compensated for the cutback in 1954 and ac-
counted for the major portion of the State’s gain in mineral
values.

MineraL FuEeLs

Coal: The 6-year decline trend of coal output in Oklahoma
was reversed in 1955 when 2.2 million tons valued at $12.7 million
was reported. This production, a gain of 13 percent in both ton-
nage and value over 1954, was reported from 35 operators in 13
counties. Haskell, Rogers, Pittsburg, LeFlore, and Okmulgee
Counties were the 5 principal producers, each reporting over $1
million in value,.

Natural Gas: Marketed production of natural gas amounted
to 615 billion cubic feet valued at $45.5 million, slightly less in
quantity but a 5.6 percent gain in value compared to 1954. Pro-
duction was reported from 55 counties, of which Texas, Beckham,
Garvin, Oklahoma, and Grady Counties led in the order named.
The gas industry continued its search for more reserves in 1955
with 359 gas wells completed out of a total of 8,411 well comple-
tions of all types. Estimated proved recoverable reserves of nat-
ural gas increased 6.5 percent in Oklahoma in 1955 to 13,204,739
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.

2Djvision of Mineral Industries, U. S. Bureau of Mines Region IV, Bartlesville.

sGeologist, Oklahoma Geological Survey, Norman.
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Natural-Gas Liquids: Production of nearly 1,017 million gal-
lons of natural-gas liquids, valued at $43 million, was reported in
Oklahoma in 1955, a 9 percent increase in quantity and a 14 per-
cent increase in value over 1954. Natural gasoline and cycle prod-
ucts accounted for 49 percent of the quantity and 67 percent of
the value; LP-gases accounted for the remainder. According to
the American Petroleum Institute, estimated proved recoverable
reserves of natural gas liquids in Oklahoma in 1955 were 354
million barrels, an increase of 20 million barrels over 1954
estimates.

Petroleum: Oklahoma petroleum production in 1955 amount-
ed to 203 million barrels valued at $565 million, an increase of 9
percent in both quantity and value from 1954. Crude oil produec-
tion was reported from 57 of Oklahoma’s 77 counties in 1955 with
Garvin, Carter, Stephens, Osage, and Seminole the leading produec-
ers. Of the 8,411 wells completed in Oklahoma in 1955, 5,131 were
oil wells, 2,588 were dry and the remainder were either gas or ser-
vice wells. Exploratory crews in the State drilled 832 test wells
compared to 859 in 1954 and of the 832 tests, 154 were oil product-
ive and 31 gas productive. The heaviest exploratory activity was
concentrated in the southern and far northwestern counties,
especially in Beaver County. The State’s productive depth record
was broken by the completion of an oil well in the Tulip Creek sand
at 14,076 feet in the Bradley area of Grady County. Estimated
proved reserves of crude oil in Oklahoma were reported by the
American Petroleum Institute at 2 billion barrels, up only 1 per-
cent over 1954 estimates.

In the refining industry of the State, upgrading of motcr
fuels was continued by the installations of a new 5,000-barrel per
day catalytic polymerization unit at the Champlin Refinery Co.,
Enid, Okla., and a 9,000 barrel per day combination platforming
and unifining unit at the West Tulsa refinery of The Texas Co.
At the D-X Sunray Oil Co. refinery, West Tulsa, a new delayed-
coking unit was placed in operation that has a charge capacity
of 7,000 barrels of oil daily and makes 244 tons of coke and 4,000
barrels of gas oil daily.

: NoNMETALLIC MINERALS

Nonmetallic minerals produced in Oklahoma reached a new
record value of $31.6 million in 1955, surpassing by 20 percernt
the old record of $26.3 million established in 1954. Increased con-
struction activity and new plants manufacturing diverse non-
metallic products accounted for the new production record.

Commodities that established individual all-time high values
in 1955 were cement, gypsum, sand and gravel, stone, and lime,
In dollar value the leading nonmetallic commodity was cement,
followed by stone, sand and gravel, gypsum, and clays. Seven
miscellaneous nonmetals made up the remainder of the total,

New Developments

An almost inexhaustible deposit of clays, suited for the man-
ufacture of brick, was discovered near Ponca City, Kay County,
Okla., according to the Oklahoma Geological Survey. United Brick
& Tile Co., Oklahoma City, has been constructing a new plant to
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replace the old one. Oklahoma now has a second lightweight ag-
gregate plant. Chandler Materials Co. is producing daily 120
cubic yards of expanded shale aggregate at its Garnett plant
12 miles east of Tulsa. A new gypsum quarry was opened in April,
1955, by Harrison Gypsum, Inc. four miles southeast of Cement,
Caddo County. High-grade gypsum for use as portland cement
retarder and as a soil conditioner is produced from thick deposits
in the Cloud Chief formation.
Commodity Review

Asphalt (native): Output of native rock asphalt (bitumin-
ous limestone and bituminous sandstone) was reported from
Murray County in 1955. Production and value were one-third less
than in 1954.

Cement : Plants in Pontotoc and Washington Counties report-
ed a 20 percent increase in cement production for a new record
high in 1955.

Clay: Oklahoma clay production in 1955 was used primarily
in the manufacture of brick and tile, and to a lesser extent in the
manufacture of portland cement and lightweight expanded clay
products. Bentonite was produced in Dewey County. Expanded
lightweight aggregate was made from clay in Oklahoma and
Tulsa Counties.

Clay sold or used in 1955, including clay used for cement, was
7924 thousand tons, valued at $727 thousand, This was a 60 per-
cent increase in tonnage compared with 1954.

Gypsum: An all-time high tonnage and value of gypsum was
recorded in Oklahoma in 1955, in response to the higher demand
for wallboard, plasters, and portland cement. All production was
from Blaine County, where 8 plants were in operation; at South-
ard, near Watonga, and near Okeene. The new quarry near Cement.
was just beginning production during the year.

Lime: A 39 percent increase in lime production in Oklahoma
was reported for 1955, Part of the increase resulted from expand-
ed operations following the period of conversion in 1954 from cpen
face quarrying to underground mining by the St. Clair Lime Co. in
Sequoyah County.

Salt: Output of salt increased 12 percent in 1955. Three pro-
ducers reported production from Beckham, Harmon, and Woods
Counties for use principally as stock food and for recharging
water softners.

Sand and Gravel: Production of sand and gravel was report-
ed from 51 counties in Oklahoma in 1955. Johnston, Tulsa, Okla-
homa, Muskogee, Murray, and Logan were the leading counties,
accounting for half the total value.

Most of the State’s production was used for paving, concrete,
and mortar.

Production of sand and gravel in 1955 was 6,294 thousand
tons valued at $4,786 thousand, up 16 percent in tonnage and 12
percent in value over 1954.

Stone: Oklahoma stone producers in 1955 reported 9.6 million
tons of crushed limestone, crushed granite, dimension granite,
dimension sandstone, dimension limestone, crushed sandstone, and
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miscellaneous stone (chat). The reported value of $11.68 million
was a 28 percent increase over 1954. Production was reported
from 32 counties with Tulsa, Comanche, Murray, and Ottawa ac-
counting for the major stone tonnage in Oklahoma. Thirty-seven
of the 63 stone producers reported production of crushed lime-
stone in 1955, which was used primarily for concrete and road
construction.

Sulfur: Increases of 25 percent in both tonnage and value of
sulfur produced from waste natural gases were reported in 1955
by Joe L. Parker at Madill, Marshall County.

Tripoli: Tonnage of tripoli produced in Ottawa County show-
ed a 40 percent increase over that produced in 1954.

METALLIC MINERALS

Cadmium, etc: Cadmium, germanium, indium, and gallium
occured in small traces in the Oklahoma lead-zinc concentrates
and were recovered from the flue and zine dusts of zinc retort
smelters and from the precipitate of electrolytic zine smelters.
This production is not assigned to state origin by the Bureau since
their recovery is from the accumulated dusts and residues of ores
from several states and foreign countries.

Lead: Crude ore production in Oklahoma decreased in 1955
from that produced in 1954, resulting in a slight decrease in re-
coverable lead to 14,126 tons. The Eagle-Picher Co. was the largest
lead producer in Oklahoma followed by American Zinc, Lead &
Smelting Co. (Barbara J., Rialto and Lawyers), Dewy Sims
(Ritz), John Henderson (Acme), and Tom Kiser (Wesah Green-
back). One labor strike was reported within the State.

Zinc: Mine production of recoverable zinc declined 7 percent
to 40,262 tons during 1955. Zinc output was valued at $9.9 million,.
up 6 percent.over 1954 value. Eagle-Picher Co. was the major zinc
producer in the State followed by American Zinc, Lead & Smelt-
ing Co. (Barbara J., Rialto and Lawyers), Buffalo Mining Co.
(Buffalo and Wesah Greenback), John Henderson (Acme), and
Tongaha Mining Co. (Tongaha and Kitty).

A production cut was announced by American Zinc, Lead &
Smelting Co. at Picher, Oklahoma, where operations were to be
resumed on a reduced scale. The company stated that the proper-
ties could not be operated economically at present because of lovw-
grade ores and excessive operating expenses.

Smelters: Three zinc retort smelters in Oklahoma operated
in 1955. They were American Metals Co., Litd., at Blackwell, Kay
County ; Eagle-Picher Co., at Henryetta, Okmulgee County; and
National Zine Co., at Bartlesville, Washington County,

Uranium: The Atomic Energy Commission completed pre-
liminary investigations of four uranium strikes northeast of Foss
in Custer County, two near Cheyenne in Roger Mills County, and
one south of Clinton in Washita County. A small uranium boom
developed in Tulsa, Oklahoma, with the discovery of uranium ore
in phosphate nodules in a gravel bar of the Arkansas River. An
assay sample from one property was reported to be of commercial

quality.
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TABLE II—VALUE OF MINERAL PRODUCTION IN OKLAHOMA BY COUNTIES, 1954-55 *

COUNTY

Adair
Alfalfa
Atoka
Beaver
Beckham
Blaine
Bryan
Caddo

Canadian
Carter
Cherokee
Choctaw
Cimarron
Cléveland
Coal
Comanche
Cotton
Craig
Creek

Custer
Delaware
Dewey
Ellis
Garfield
Garvin

Grady
Grant

Greer
Harmon

1954

68,016
416,480
1,164,768
16,580,523

1,769,739
13,316,836

489,252
63,503,928

2

679,591
6,578,325
2,373,412
1,843,856
5,608,154

104,705

. 27,139,039

2

64,023

6,440,599
59,775,003

8,715,251
1,821,866

108,583
153,865

1955

2

50,281
289,887
2,148,831
26,’108,695

2,020,874
13,918,801

353,897
59,096,310

2

1,447,910
7,966,145
2,209,649
2,552,277
4,825,434

110,778

31,348,555

[ONE I N

7,291,355
81,815,773

16,772,150
1,787,949

189,227
174,122

Minerals produced in 1955, in order of value

Sand and gravel.

Sand and gravel, petroleum.

Stone, sand and gravel, petroleum.

Natural gas, petroleum, sand and gravel

Petroleum, natural-gas liquids, natural gas, salt.

Gypsum.

Petroleum, sand and gravel, stone, natural gas.

Petroleum, natural gas, natural-gas liquids, stone, sand
and gravel.

Petroleum, natural gas, sand and gravel.

Petroleum, natural-gas liquids, natural gas.

Sand and gravel,

Sand and gravel,

Natural gas, petroleum, sand and gravel.

Petroleum, natural gas, natural-gas liquids.

Petroleum, stone, natural gas, coal.

Stone, petroleum, natural gas.

Petroleum, sand and gravel, natural gas.

Coal, petroleum, natural gas.

Petroleum, natural-gas liquids, natural gas, stone, clay,
sand and gravel.

Clay. '

Sand and gravel.

Bentonite.

Sand and gravel,

Petroleum, natural-gas liquids, natural gas, clay.

Petroleum, natural-gas liquids, natural gas, sand and
gravel.

Petroleum, natural gas, natural-gas liquids, sand and
gravei

Petroleum, natural gas,

Petroleum, stone, sand and gravel, clay.

Natural-gas liquids, salt.
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TABLE II—VALUE OF MINERAL PRODUCTION IN OKLAHOMA BY COUNTIES, 1954-55" (com.)

COUNTY
Harper
Haskell
Hughes

Jackson
Jefferson
Johnston
Kay

Kingfisher
Kiowsa
Latimer
LeFlore
Lincoln
Logan
Love
Major
Marshall

Mayes
McClain
MecCurtain
MeIntosh
Murray
Muskogee
Noble

Nowata
Okfuskee

Oklahoma

1954
20,920
2,795,944
14,676,018

1,570,295
2,662,028
949,369
11,288,540

1,422,910
1,153,620

2,435,493
25,622,697
10,706,827

479,697

3,075,292

5,203,540

8,507
6,501,884

527,590
1,756,737
1,209,415
7,974,173

11,882,474
12,140,945

35,375,750

1955
25,945
4,189,584
12,853,464

1,967,395
2,368,888
1,278,097
12,542,976

1,148,115
966,701
315,801
2,102,590
24,327,277
10,369,031
536,081
2,869,844

5,707,578

115,348
6,586,739
254,370
628,999
2,007,707
1,495,503
8,892,574

13,718,460
12,001,351

35,309,931

Minerals produced in 1955, in order of value

Natural gas, sand and gravel, petroleum, stone.

Coal, sand and gravel, natural gas.

Petroleum, natural gas, natural-gas liquids, sand and
gravel.

Petroleum, stone, natural gas.

Petroleum, natural gas.

Stone, sand and gravel.

Petroleum, natural-gas liquids, natural gas, stone, sand
and gravel.

Petroleuin, natural gas, sand and gravel.

Stone, petroleum, sand and gravel, natural gas.

Coal, natural gas.

Coal, natural gas, stone, sand and gravel.

Petroleum, natural gas, natural-gas liquids, stone.

Petroleum, natural gas, natural-gas liquids, sand, grav’l,

Petroleum.

Petroleum, natural-gas liquids, natural gas, sand, grav’l,

Petroleum, natural-gas liquids, natural gas, recovered
sulfur, sand and gravel.

Sand and gravel, stone, petroleum.

Petroleum, natural gas.

Sand and gravel, stone.

Coal, petroleum, natural gas, sand and gravel.

Stone, sand and gravel, asphalt (native), petroleum.

Petroleum, sand and gravel, coal, natural gas

Petroleum, natural gas, natural-gas liquids, sand and
gravel,

Petroleum, stone, natural gas.

Petroleum, natural gas, natural-gas liquids, sand
and gravel,

Petroleum, natural-gas liquids, natural gas, sand and
gravel, clay.





TABLE II—VALUE OF MINERAL PRODUCTION IN OKLAHOMA BY COUNTIES, 1954-55 * (con.)

COUNTY 1954 1955 Minerals produced in 1955, in order of value

Okmulgee 6,217,827 7,695,348 Petroleum, coal, natural-gas liquids, natural gas,
stone, sand and gravel.

Osage 36,825,130 56,355,654 Petroleum, natural-gas liquids, natural gas, stone,
sand and gravel.

Ottawa 13,989,467 15,158,786  Zinc, lead, stone, tripoli.

Pawnee 6,252,247 6,862,398 Petroleum, sand and gravel, natural-gas liguids,
natural gas. '

Payne 13,841,312 13,418,924 Petroleum, natural gas, natural-gas liquids, stone, sand
and gravel.

Pittsburg 2,299,336 2,014,983 Coal, stone, natural gas, sand and gravel, clay.

Pontotoc 20,005,511 19,659,597 Petroleum, cement, natural-gas liquids, stone, sand
and gravel, natural gas, clay.

Pottawatomie 12,632,486 12,859,621 Petroleum, natural-gas liquids, natural gas, sand
and gravel,

Pushmataha 2 222750 Sand and gravel, stone.

o1 Rogers 4,327,285 4,728 179 Coal, petroleum, clay, natural gas.
® Seminole 31,204,639 33,366,323 Petroleum, natural-gas liquids, natural gas, stone, clay.

Sequoyah 1,387,489 1,506,971 Lime, coal, stone, sand and gravel, natural gas.

Stephens 70,163,129 58,071,357 Petroleum, natural-gas liquids, natural gas.

Texas 24,648,657 21,586,108 Natural gas, natural-gas liquids, petroleum, sand and
gravel, stone. .

Tillman 643,071 864,956 Petroleum, sand and gravel.

Tulsa 6,381,912 6,533,764 Petroleum, stone, sand and gravel, clay, natural gas,
coal, natural-gas liquids.

Wagoner 754,686 1,111,196 Petroleum, sand and gravel, stone, natural gas, coal.

Washington 16,288,538 20,846,117 Petroleum, cement, stone, clay, natural gas.

Washita 1,070,917 1,784,063 Petroleum, natural gas.

Woods 31,989 787,840 Natural gas, petroleum, sand and gravel, salt.

Woodward : z Sand and gravel.

Various 284,141 178,098 Stone.

Undistributed 2,067,613 1,616,711

Total ® 650,205,000 ° 712,545,000

1Roger Mills County not listed because no production was reported.
2Included with “Undistributed” to avoid disclosing individual data.
3Adjusted for limestone used in cement and lime, and for clay used in cement.





Part 2

THE MINERAL INDUSTRIES OF OKLAHOMA IN 1956
Preliminary Annual Summary

The total value of 1956 mineral production in Oklahoma
amounted to a new record of $754.1 million, 6 percent over the
1955 previous record value of $708.6 million. Mineral fuels ac-
counted for 94 percent of this total 1956 value, nonmetals for 4
percent, and metals 2 percent. Twelve of the 17 minerals produced
showed value gains compared with 1955.

MINErAL FUELs

The search for more oil in 1956 in Oklahoma led to the drilling
of 867 exploratory wells, third in the Nation, and to the dis-
coveries of 98 oil fields and 41 natural gas fields. This total of 134
new fields compares with 121 new fields for 1955, according to
the Oil and Gas Journal and to the Mid-Continent Oil and Gas
Association, Discoveries were made in 42 counties in the south-
western and northwestern parts of the State, Osage County was
first in both exploratory and field wells, accounting for 16 dis-
coveries. Beaver County, second with 13, owing to the intense
drive for natural gas, was followed by Grant (12), Lincoln (7),
Payne (7), and Alfalfa, McClain and Okfuskee (5 each). At the
year end, special attention was centered on Cleveland County
where three deep pools were tapped. Oklahoma was the only key
state that failed to show a gain in the total gas wells drilled, al-
though the 41 gas discoveries were up one-third over the 1955
figure. In addition to the exploratory wells, the industry drilled
7,189 field wells of which 4,671 were oil productive and 280 were
gas productive.

Coal: Coal production declined 9 percent in Oklahoma, in 1956.
The 1,960,000 tons reported in 1956 was from 13 counties, the
largest tonnage being from Haskell County. This reduction in
output was attributed to shut downs in the Lone Star Steel Com-
pany’s mine near McCurtain, Okla., caused by two explosions, One
mine in the Henryetta field and two large mines in LeFlore Coun-
ty, both long inactive, were reopened.

Natural Gas: Marketed production of natural gas was 8 per-
cent higher in 1956 than in 1955 when 662,000 million cubic feet
valued at $49 million was sold. More than 50 counties in Oklahoma
reported natural gas production with Texas County being the
principal producer,

Natural Gas Liquids: The value of natural gas liquids pro-
duced in Oklahoma in 1956 increased about 15 percent to $49.5
million over the 1955 value. This gain was attributed mainly to
LP-gases which gained 21 percent in volume and 47 percent in
value. In 1956 natural gasoline and cyecle products represented 46
percent of the combined production and 58 percent of the combin-
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ed value; LP-gases represented the remainder.

Petroleum: Production of crude oil in Oklahoma increased
6 percent in 1956 to 216 million barrels from 1955 produecticn.
This quantity made the State the fourth largest oil producer in
the Nation for the 11th consecutive year. Crude oil production
was valued at $602 million, which was 80 percent of Oklahoma’s
total mineral value in 1956. Production was reported from 56 of
the State’s 77 counties, and Stephens and Carter Counties were
the leading producers. In the refining industry, the race toward
upgrading of motor fuels continued unabated, forcing three small
plants to shut down or change ownership.

METALLIC MINERALS

Cadmium, Germanium, Indium: Several minor metals as
cadmium, germanium, and indium occur in minute quantities in
the lead and zinc 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 precludes competent
assay data and because the flue dusts from which these metals
are recovered are the combined dusts of both domestic and im-
ported ores. .

Lead: There was 12,300 tons of recoverable lead valued at
$4.1 million produced in Oklahoma in 1956. This was 9 percent less
in quantity and 8 percent less in value than 1955. Oklahoma ac-
counted for 64 percent of the lead produced in the Tri-State Dis-
trict in 1956.

Zinc: Mine production of recoverable zinc in Oklahoma de-
clined 28 percent to 29,950 tons in 1956 from 1955 output, a decline
trend that prevailed throughout the Tri-State District. Oklahoma
zine was valued at $8.1 million compared to the 1955 value of
$10.2 million and represented 52 percent of the zinc produced in .
the Tri-State District in 1956.

Uranium: Prospecting for and occurrence of radio-active
mineralization was reported in Roger Mills and LeFlore Counties.
An uranium strike near Cheyenne, Okla., where ore was reported
to be valued at $60 a ton, was inspected by an AEC geologist.
Uranium ore from Cement, Caddo County, was sold to the Grants,
New Mexico, buying station.

Smelters: Three zinc retort smelters operated in Oklahoma
in 1956 ; the Bartlesville smelter of National Zine Company, Inc.,
the Henryetta Smelter of the Eagle-Picher Company and the
Blackwell smelters of American Metals Company, Ltd.

Metal prices remained high throughout 1956. Zinc opened
at 13.0 cents, East St. Louis, rose to 13.5 cents January 6 and re-
mained fixed through December. Lead opened the year at 16.0
cents, New York, rose to 16.5 cents January 4, 1956, and upon
dropping back to 16.0 cents on January 13, 1956, it was maintain-
ed through the rest of the year,
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NONMETALLIC MINERALS

The estimated value of nonmetallic minerals produced in
Oklahoma in 1956 was $32.8 million, the same as the record value
established in 1955. Gains were shown for all nonmetallic minerals
except clay, cement, and native asphalt, The reduction in clay and
cement production is attributed both to a decline in the construc-
tion field in the State and to work stoppage in one cement plant.

" Asphalt (Native): Output of native asphalt from Murray
County in 1956 was less in both quantity and value than in 1955.
Mining of a high-grade asphaltite started near Sardis, Pushma-
taha County, Okla, The material, suitable for blending with coke in
blast furnaces, is being shipped to Kaiser steel mills in Fontana,
Calif. Reported deposit spreads over 3,000 acres and the vein
ranges from 10 to 150 feet in thickness.

Cement : Cement production in 1956 in Oklahoma dropped 18
percent from 1955. This reduction resulted partly from a decrease
in general construction in the State and partly from a 96-day
work stoppage at the Dewey Portland Cement Co. plant, Wash-
ington County, which cost a production loss of 85,200 tons of
cement. The partly completed $2-million plant of Ozark Portland
Cement Co. was at a standstill at the year end as plans were in
progress to reorganize the firm and to invest an additional million
dollars. ‘

Clays: Production of clays in Oklahoma in 1956 was estimated
to be 700,000 tons valued at $704,000, a drop of 3 percent in both
tonnage and value compared with 1955. An idle brick plant at
Stroud, Okla., has been acquired by W & R Stone Co., Austin,
Texas. Construction now in progress calls for a plant expansion
from one kiln to 8 kilns which will have a capacity of 2 million
brick a year. A new method of preventing seepage in irrigation
canals, developed by Colorado A & M College, and the U. S. Bureau
of Reclamation, may cut costs and save water. Pulverized benton-
ite, in the form of a thin mud slurry, is added into the canal, As
the mud floats slowly along with the water, it sinks to bottom and
seals cracks and crevices to a considerable degree.

Gypsum: Output of gypsum, all from Blaine County, increas-
ed again in 1956 in both production and value as it did in 1955. A
survey of gypsum deposits made by the Oklahoma Geological
Survey in the Weatherford-Clinton area of Custer County showed
that sufficient quantities exist to meet the wall board and plaster
requirements of the Nation for the next 129 years at the current
rate of consumption of 10 million tons annually.

Lime: Lime production in 1956 increased over 1955 as de-
mand for building materials continued. St. Clair Lime Company
in Sequoyah County remained the only lime producer in Oklahoma.

Pumicite (Voleanic Ash): Stay-Ready Laboratories, Okla-
homa City, a division of Sayler Refining Co., prepared to mine a
deposit of almost pure white voleanic ash near Gate in Beaver
County, Okla. The deposits, estimated at 5 million tons, have been
known for more than 30 years and have been mined intermittently
during several periods.
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Salt: Salt was reported from Beckham, Harmon, and Woods
Counties by three producers. The 1956 output and value was
slightly greater than 1955 following the trend of the chemical
industry,

Sand and Gravel: The output of sand and gravel operations
in 1956 in Oklahoma was an estimated 6.3 million tons valued at
$5 million. Production trend of this construction material has been
increasing steadily during the 5-year period ending in 1956.

Stone: Stone output in Oklahoma attained a new record in
1956 when an estimated 10.8 million tons valued at $14.6 million
was produced. This represents an increase of 5 percent in quantity
and 18 percent in value over 1955. The most important commodi-
ties in this group are crushed limestone, chat, and crushed granite.
A new rock crushing plant was established 2% miles north of
Hugo, Okla., to supply high-grade limestone for road building.
Tests showed a limestone stratum from 14 to 56 feet thick at the
site.

Sulfur: Sulfur was recovered from waste natural gases in
Marshall County in 1956.

Tripoli: The output and value of tripoli produced in Ottawa
County approximated the 1955 figures.
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ADDITIONS TO BIBLIOGRAPHY OF OKLAHOMA GEOLOGY,
1956
ANONYMOUS PUBLICATIONS

Anadarko Basin Structure Map (Oklahoma and Kansas). Austin
Map Co., 410 Majestic Building, Fort Worth, Texas. Shows
sub-surface contours, drilling and well information.

Anonymous, New Oklahoma meteorite. Okla. Geology Notes, vol.
16, no. 1 (Jan., 1956), p. 5. Describes newly reported meteor-
ite found near Chickasha, Oklahoma.

Anonymous, Oklahoma fossil jellyfish. Okla. Geology Notes, vol.
16, no. 2 (Feb., 1956), p. 23. Two jellyfish specimens col-
leeted north of Stroud, Oklahoma.

Panhandle Area Reference Book. Rinehart Oil News Co., P. 0.
Box 1208, Dallas, Texas, (1956), pp. 1-300.

Anonymous, Second shot for Hogshooter, The Link (Nov.-Dec.,
1956), pp. 6-8. History of Frank Burke, Carter 0il Co. veter-
an, and waterflood program in Hogshooter pool near Bartles-
ville, Oklahoma. :

Anonymous, Seismological notes. Seismol. Soc. of America, Bull,,
vol. 46, no. 3 (July, 1956), p. 220. Report of earth tremor
from Oklahoma City, Oklahoma, February 16, 1956.

Anonymous, Seismological notes. Seismol. Soc. of America, Bull,,
vol. 46, no. 3 (July, 1956), p. 228. Report of earthquake at
Antlers, Oklahoma, April 2, 1956.

Anonymous, Seismological notes, Seismol. Soc. of America, Bull,,
wol. 46, no. 2 (April, 1956), p. 154. Report of earthquake that
shook northwest Oklahoma and southwest Kansas January
6, 1956.

Anonymous, Sohio’s waterflood gives new life to Bald Hill pool.
Petroleum Week, vol. 3, no. 24 (Dec. 14, 1956), pp. 26-27.
Five-spot pattern used with injection wells on corners. Pro-
duetion from shallow Booch zone,

Southern Oklahoma cross sections, A, B, C, and D. Ardmore Geol.
Soc. (1956). A-A": T.8S.,,R.3 W.10 T. 3 S., R. 2 E,, Carter
Co.,, B-B: T.6S,R.6 W.to T.2 N.-R. 4 W,, Jefferson and
Stephens Counties, C-C’: T.2 S, R. 8 W. to T. 8 N,R.7TW,
Stephens and Grady Counties, D-D’: T. 2 N., R. 8 W. to T.
3 S., R. 1 E,, Stephens and Carter Counties.

Anonymous, Susie confirmed a conviction. 0il and Gas Jour., vol.
54, no. 3 (Sept. 24, 1956), pp. 88-89, 1 fig. Sinclair No. 1 Susie,
6 miles northwest of Apache field, Caddo County, Oklahoma,
produces from Bromide.

Anonymous, That big boom at Richards Spur. Du Pont Magazine,
vol, 50, no. 6 (Dec., 1956-Jan., 1957), pp. 34-35, 3 photos.
Dolese Brothers Co. used more than 500,000 pounds of “Nitra-
mon’’ to blast 114, million tons of rock.

Anonymous, World news on mineral occurrences. Rocks and
Minerals, vol. 31, nos. 1-2, whole no. 250 (Jan.-Feb., 1956), pp.
15-27. Describes locality near Spavinaw, Mayes County, Okla-
?oma, where crystals of marcasite, pyrite, and quartz may be

ound,
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Olympic Pool, Hughes and Okfuskee Counties,
A Review

There are many oil pools in Oklahoma about which there is little
or no published geological information. The Olympic pool is not in
this classification. Discovered in 1935, Allen W. Tillotson in 1938 de-
scribed the 326-well pool including structure maps on the top of the
Henryetta coal and on the top of the Olympic sand. In 1941, the 349-well
pool was discussed by W. Reese Dillard, who added isopachous and iso-
potential maps of the Olympic sand. In 1948, J. W. Fox, R. L. Ginter
and G. P. Alden wrote an article on secondary recovery possibilities of
the pool. Now, in 1957, W. E. Stiles (Journal of Petroleum Technology,
vol. 9, no. 2, p. 29) discusses the performance of the water flood which
was completed in November 1954.

His article includes brief notes on geology of the field and a struc-
ture map contoured on the top of a Senora (Olympic) sand, primary
development and production history, pilot flood development and per-
formance, history of complete waterflood, unitized area and water system
(from Arbuckle, then Canadian River). Prior to the advent of water
flooding on January 1, 1949, the cumulative primary oil recovery was
13,634,700 bbls., an average per acre recovery of 3,900 bbls. Since
that date to January 1, 1956, the pool has produced an additional
14,730,000 bbls. Ultimate recovery by water flooding is predicted at
25,000,000 bbls., an average recovery of 7,250 bbls. from each acre under
water flood. He warns that such waterflood recoveries are unusual and
should not be expected elsewhere except under the most favorable con-

ditions.
— Louise Jordan

Geologic Map of Carter Area Available

The Carter area is not in Carter County. It is an area including
the village of Carter, Beckham County, and includes adjacent parts of
Kiowa, Greer, and Washita Counties. The mapping was done by George
Scott for his Master of Science degree. His work was directed by W. F.
Tanner and P. A. Chenoweth and aided by W. E. Ham. The map is
printed in 4 colors at a scale of 2 inches per mile and shows the dis-
tribution of units of the Blaine formation and of formations above and
below. On the map are analyses of the Blaine gypsums, a potential
source of industrial development in the area. The report on the area is
ready for the press as Circular 42 of the Oklahoma Geological Survey.
The map is available at the Survey offices for $1.25 post paid.
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Springer Fossils Described

Dr. C. W. Tomlinson of Ardmore has long been active in geologic
investigation in the Ardmore Basin and has sponsored research of cthers.
The latest publication arising from his intense interest in the geology of
the region is a paper by Maxim K. Elias entitled “Late Mississippian
Fauna from the Redoak Hollow Formation of Southern Oklahoma,” Part
I (of 4) (Journal of Paleontology, vol. 31, no. 2, pp. 370-427, March
1957). The title rather curiously refers to the unit as a formation where-
as it is properly the Redoak Hollow sandstone member of the Goddard
shale formation.

Elias had earlier published stratigraphic data (A.A.P.G., Petroleum
Geology of Southern Oklahoma, vol. 1, pp. 83-89). The present paper
includes the description of 4 Foraminifera, 4 boring sponges, 6 crinoids,
one echinoid, 2 worms, 3 unassigned borers, and 41 bryozoans. Elias
concludes that the Redoak Hollow is younger than the Pitkin limestone
of northeastern Oklahoma and possibly equivalent to the Kinkaid of
Illinois.

In his 1956 paper Elias listed 45 bryozoan species. Three of these he
now refers to as “penetrants of uncertain affinity.” Of the 41 species
described, twenty-three are new, two varieties are new, and two
new genera and a new subgenus are proposed. The nude names printed
in 1956 are now validated excepting for Sireblotrypa rhabdomesontea,
which is abandoned, and for Cornulites tardus, now referred to C. inelegans
Hyde. Caulostrepsis clarki appears as Seminolithes clarkei, and Fenestel-
la nicklesi becomes the genotype of Fenesteverta.

Apparent changes from Elias’ list of nude names of 1956 to the
present article are:

1956 (nude) 1957

Cliona paleodendra Cliona paleodendrica
Cornulites tardus Cornulites inelegans Hyde
Caulostrepsis clarki Seminolithes clarkei ‘
Heteronema priscum vinei Marcusodictyon priscum (p. 392)
: M. priscum vinei (p. 425)

Eridopora stellata E. (Discotrypella) stellata
Eridopora radiata E. (Discotrypella) radiate
Batostomella Rhabdomeson

. (Rhombopora?) ulrichi ‘(Rhombopora) ulrichi
B. (R.?) foerstei R. (R.) foerstei
Rhombopora’

(Rhabidomeson) rogersi R. (R.) rogersi
Fenestella nicklesi Fenestevata (new gen.) nicklest
Streblotrypa rhabdomesontea not given '
not given Archimedes pseudoswallovanus
not given Archimedes pitkinensis

The ‘other three parts of Elias’ faunal study are scheduled for early
publication in the journal.
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Panhandle Geological Society Field Trip

The Panhandle Geological Society of Amarillo, Texas, held its annual
field trip on May 2, 3, and 4 in spite of continued rains. The road log
was prepared and the field party was led by Dr. W. E. Ham of the Survey,
Dr. C. A. Merritt and Dr. E. A, Frederickson of the OU School of Geol-
ogy. Dr. Louise Jordan of the Survey contributed subsurface data.

The excursion started from Sayre at noon on May second. A stop
was made on Doxey siltstone near Sayre. After a visit to the granite
quarry of the Pellow Brothers at Granite, the party saw Permian sediments
unconformable on granite and gabbro.  The overnight stop was at Quartz
Mountain Lodge.

On May third the group saw wave-cut terraces of Permian age,
Century granite, Viola limestone, Reagan sandstone, Honey Creek forma-
tion, and Post Oak conglomerate, Meers quartzite, and the granite on
Mount Scott. After a night in Lawton, the trip led to Dolese Brothers
quarry at Richards Spur and northward to the axis of the Anadarko syn-
cline north of Apache.

The guidebook (Oklahoma Geological Survey, Guide Book V) is
available at the Survey offices for $3.00 post paid. The book consists
of 58 pages and 16 maps, tables, and figures.

Mineral Statistics Now Available

Each year the Survey publishes the preliminary statistics on mineral
production for- the previous year and the final statistics for the year
- before that in an early issue of Oklahoma Geology Notes and in a Min-
eral Report. The report is prepared by cooperation between the U. S.
Bureau of Mines and the Survey. - The Bureau was slow this year and the
report was issued in May. Oklahoma production of natural gas increased
to 662,000 million cubic feet. Natural gas liquids increased 15 percent.
Gypsum production rose again. Stone production established a new
record in 1956. Petroleum production accounted for 80 percent of all
mineral production. The statistics for 1955 and 1956 were issued on
May 6 as Mmeral Report 32, “The Mineral Industries of Oklahoma in
195b and 1956,” by Peter Grandone and William E. Ham. The thirteen-
page booklet is available for twenty-five cents, post paid.

Missourian Fusulinids Described

In a paper entitled “Northern Midcontinent Missourian Fusulinids”
(Journal of Paleontology, vol. 31, no. 2, pp. 289-328, March 1957),
M. L. Thompson describes a sequence of fusulinids from Missourian
rocks in Kansas, Iowa and Missouri, with a few forms noted from Ne-
braska and Oklahoma. The new genus Kansanella is established for species
of the type of Triticites osagensts, with Kansanella joensis, new species,
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designated as genotype. The subgenus lowanclla is established for the
single species Triticites winterensis Thompson, Verville, and Lokke, 1956,
from the Winterset limestone of Iowa and rarely from the Drum limestone.
The species should be sought in the Hogshooter limestone and the Dewey
limestone in Oklahoma.

The subgenus Kansanella of the genus Kansanella contains Trisi-
cites osagensis Newell, 1934, from a limestone about 60 feet above the
Avant limestone in a road cut on Oklahoma Highway 11, 2 miles north
of Avant, SW14 sec. 31, T. 24 N., R. 21 E,, Osage County. The species
is doubtfully reported from “a calcareous sandstone 4 or 5 miles north
of Bartlesville.”

Triticites collus Burma is reporied from the Dewey limestone of
Iowa. The Dewey is an Oklahoma unit named for Dewey, Washington
County. Thompson probably meant Drum limestone. Fusulina fallsensts
Thompson, Verville and Lokke, 1956, is redescribed. The species occurs
in the Bethany Falls limestone, the same unit that contains the last of
the genus Wedekindellina. a
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Evidence is accumulating that fusulinid genera had ranges which
do not correspond to major stratigraphic divisions.

Dr. Thompson is leaving his position as chairman of the Department
of Geology at the University of Kansas to join the Hlinois Geological
Survey. lllinois can look forward to a second excellent study of its
fusulinid faunas.
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Bulletin on Simpson Ostracoda

Dr. R. W. Harris first became interested in the ostracods of the
Simpson ‘strata in 1928 when Dr. C. E. Decker was establishing the
formational units of the group He described some of the species in
Decker’s report (Oklahoma Geological Survey, Bulletin 55, 1931) and
figured other species in Decker’s field guidebooks (Oklahoma City Geo-
logical Society, November 21, 1936, and March 5-6, 1937). His work
was presented as a doctoral dissertation at Harvard University in 1938.
Dr. Harris has continued to study this important fauna since that time
and in 1956 he spent the summer as geologist for the Survey. His work
was completed in manuscript form and prepared for the press in the
following months.

The bulletin (Oklahoma Geological Survey, Bulletin 75) has now
been issued and is available at a price of $3.00. The bulletin contains
teh collotype plates, 333 pages of text, and many figures and ostracode
range charts. The Simpson group contains several important oil sands,
such as First Bromide, Second Bromide, Third Bromide, and Qil Creek.
The ostracods are the best markers of age and Dr. Harris is the expert
on their distribution. The publication of his results of research is an
important event in Oklahoma petroleum geology.

J : , "
Roadside (Okla. Hwy. 99) Type Section of Corbin Ranch Formation
3 mi. South of Fittstown, Okla. (Note minor faulting)
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New Publications of Oklahoma Geological Survey

Ostracoda of the Simpson group, by R. W. Harris. Bulletin, 75, 333 pages,
10 plates, 4 charts, 19 figures, June 1, 1957. Bound in blue cloth,
$3.50, paper $3.00.

Stratigraphy and paleontology of the Hunton group in the Arbuckle Moun-
tain region. Part 1. Introduction to stratigraphy.  Circular 44, 57
pages, 4 figures. June 28, 1957. Bound in blue cloth, $1.50, paper,
$1.00.

Geology and gypsum resources of the Carter area, by George W. Scott, Jr.
and William E. Ham. Colored geologic map avallable scale 1:31 640
Price $1.25. Report in press as Circular 42.

A Pliocene vertebrate fauna from Ellis County, by David B. Kitts. Circular
45. Bound in blue cloth $1.00, paper $0.50.

Geology of the flanks of the Ozark uplift, Northeastern Oklahoma, by G. G.
Huffman. In press as Bulletin 77.

Geology of the Lake Altus area, by C. A. Merritt. In press as Bulletin 76.

The Mineral Industries of Oklahoma in 1955 and 1956, by Peter Grandone
and William E. Ham. Mineral Report 32, 13 pages. May, 1957,
$0.25.
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Conversion of Anhydrite to Gypsum

In nature, anhydrite under certain conditions is gradually changed to
the mineral gypsum. Even under optimum conditions the rate of change is
extremely slow. Anhydrite is, as the name implies, an anhydrous calcium
sulfate, whereas gypsum is calcium sulfate molecularly combined with a
definite amount of water. The formula for anhydrite is CaSO4. The form-
ula for gypsum is CaS0,°2H,0. The uses for anhydrite are relatively
few in this country. Gypsum, however, is mined and consumed in tre-
mendous tonnage, in the manufacture of plaster and plaster board, due to
its property of parting with a portion of its combined water at a relatively
low temperature to yield a product (plaster of Paris) which has the ability
to re-combine with water and set to a firm mass.

It is interesting to note that in some areas a bed cropping out as a
high grade gypsum will be found to be mainly anhydrite at places where
overburden is 30 feet or more in depth. Evidently exposure to the elements,
especially to surface moisture, has over a long period of time altered the
original anhydrite to gypsum. This fact is of economic importance and
must be taken into account in estimating gypsum reserves. Many quarry
sites are abandoned as soon as the gypsum is depleted, and operations are
moved farther and farther from the processing plant. Obviously, the op-
erators would be pleased if a quick inexpensive process could be developed
to change anhydrite to gypsum.

The patent literature as far back as 1923 shows that research was in
progress to convert anhydrite to gypsum and at least two investigators noted
that alkali-metal sulfates accelerated the conversion. More recently, Len-
inger, Conley, and Bundy of the Geological Survey of Indiana have con-
ducted an investigation “directed toward evaluating quantitatively the effects
of parameters that control the conversion of anhydrite to gypsum” and the
development of a rapid process suitable for commercial application. The
results have been published in the May 1957 issue of Industrial & Engineer-
ing Chemistry. It appears that the presence of a small amount of gypsum
in the anhydrite is desirable to act as “seed,” and that potassium sulfate is
the most effective activator but sodium sulfate may be used, and that the
rate of conversion is controlled predominantly by the concentration of the
activator, the temperature (less than 30°C), and the particle size of the
anhydrite. It is interesting to note that the activator solution may be recy-
cled. The unwashed product, where sodium sulfate is used, carried about
0.5 percent sodium, but this may be easily reduced to below 0.03 percent
by washing (the maximum allowable for production of plaster).

In Indiana the proven reserves of gypsum are shrinking and the problem
warrants attention. In Oklahoma, the proven reserves of gypsum are enor-
mous, yet if a process can be devised that is economically feasible even in
the face of our large gypsum reserves, it would be welcome because anhy-
drite finds very little use at present.

—A. L.B.
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Some Oklahoma Microfossils in Indiana

In 1930 Galloway and Ryniker described a fauna from the Atoka
formation near Red Oak, Latimer County. One of the species identified
and figured was Endothyranella minuta (Waters), originally described from
the shales between the Jolliff limestone and the Otterville limestone of Car-
ter County. " Joseph St. Jean, Jr., in a paper on a foraminiferal fauna has
named these forms Endothyranella pugnoidea, and he uses specimens from
the Staunton formation of Indiana for his description and figures. In this
same Staunton faunule he finds Endothyra whitesidei, Globivalvulina bi-
serialis, Tetrataxis concava, T. corona, Ozawainella ciscoensis of the Atoka
faunule near Red Oak, Polytaxis laheei of the Wewoka formation and the
Homer limestone lentil in the Holdenville formation of Okmulgee and Pon-
totoc Counties, Pseudostaffella atokaensis and Profusulinella fittsi of the
Atoka formation of Coal County, Oklahoma, Fusulina novamexicana of the
Spaniard limestone of Muskogee County, Fusulina haworthi of the Black-
jack Creek limestone member of the Ft. Scott in Craig County and Wedekin-
dellina euthusepta of the Fleming coal cap rock of southern Kansas.

A comparison of the facies with Oklahoma occurrences indicates that
the Staunton formation is of Senora age. The smaller Foraminifera seem
to be of long-ranging species and to be of no value in distinguishing Atokan
from Desmoinesian rocks.

The article is “A Middle Pennsylvanian foraminiferal fauna from Du-
Bois County, Indiana,” Indiana Geol. Survey, Bull. No. 10, 66 pages, 5
plates, February 1957.

Geology Field Trips and Scheduled Meetings

Geologists of this region are to have a busy Fall season. The fol-
lowing organized field trips have been scheduled.

Rocky Mountain Association of Geologists, North and Middle Park Basins.
August 21-24. Write Robert R. Munoz, Continental Building, Den-
ver, Colorado.

New Mexico Geological Society. Eighth Annual Field Conference. Durango-
Silverton-Ouray area, southwestern Colorado. September 5-7.
Wyoming Geological Association. Twelfth Annual Field Conference.
Southwestern Wind River Basin. September 12-14. Headquarters,
Lander, Woming. Write Mike S, Johnson, Box 2249, Casper, Wy-

oming. :

Ardmore %eological Society. Field conference in the Criner Hills. Sep-
tember 13 and 14. Leaders: E. A. Frederickson and Hugh E. Hunter.
Registration September 12 at Lake Murray Lodge. Write R. B.
Harrington, Ohio Oil Company, Box 1099, Ardmore, Oklahoma.

Kansas Geological Society. Twenty-first Field Conference. Abnormal-
ities in Permian and Pennsylvanian rocks of southern Kansas. Sep-
tember 19-21. Write Tom Bush, Lane-Wells Co., 808 Central Build-
ing, Wichita, Kansas.

Panhandle Geological Society. Field conference in Wichita Mountain
area. October 17-19. Leaders W. E. Ham, C. A. Merritt, E. A.
Frederickson. This is a re-run of the May 2-4 trip which was caught
in heavy rains,
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Indiana Geological Survey and University of Indiana Department of Geo-
logy. Mississippian-Pennsylvanian contact. October 4-6. Leader:
Henry H. Gray.

Four Corners Geological Society. Gallup, New Mexico. October 17-19.
Write Box 615, Albuquerque, New Mexico.

GEOLOGISTS’ SCIENTIFIC MEETINGS ARE:

Oklahoma Academy of Science, Earth Sciences Section, W. E. Ham, chair-
can. December 13, 14, Phillips University, Enid.

American Association of Petroleum Geologists, Midcontinent regional
meeting. October 31, November 1. Tulsa, Oklahoma.

Geological Society of America. Annual meeting. November 4-6. At-
lantic City, New Jersey.

American Institute of Mining, Metallurgical, and Petroleum Engineers.
February. New York City.

American Association of Petroleum Geologists. April. Los Angeles, Cal-
ifornia. Annual meeting.

American Association for the Advancement of Science. National meeting.
Indianapolis, Indiana. December 26-31.

Significant Uranium Deposit at Cement,
Caddo County, Oklahoma

The U. S. Geological Survey has just released a report describing
the interesting uranium deposit at the town of Cement, in Caddo County
(TEI-640, pp. 208-216). As part of their studies for a report on uranium
occurrences in “red bed” sedimentary rocks of Permian age, the authors,
E. J. McKay and H. J. Hayden, investigated the uranium deposit at Cement.
Pockets of uranium mineralization, in the form of tyuyamunite and per-
haps carnotite, occur along a northwest trending joint in the upper Rush
Springs sandstone of late Permian age. The joint has a southwest dip of
80 degrees where exposed at the surface. The sandstone in the ore zone is
stained dark brown, and diffusion bands of white, brown, yellow-brown,
and red sandstone parallel the joint. Hematite nodules and compact cal-
careous concretions are also present throughout the ore zone. The entire
deposit is about 150 feet long, 3 to 5 feet wide, and has been worked to a
depth of 3 to 6 feet.

The deposit occurs almost exactly on the axis of the Cement dome of
the Cement anticline. The area of closure of the Cement anticline coincides °
with that of an altered yellow and gray zone in the normally red Rush
Springs sandstone. This sandstone is gray, highly calcareous, and pyritic
near the crest of the anticline, and patches of the Cyril gypsum remaining
near the axis have apparently been entirely replaced with calcium carbonate.
There is one such patch of replaced Cyril gypsum immediately adjoining
the uranium deposit.

The authors tentatively suggest that the events leading to the formation
of the ore deposit were: (1) alteration and pyritization by oil, gas, and/or
reducing waters associated with oil reservoirs on an anticlinal structure;
(2) further folding accompanied by carbonation due to ascending solutions;
(3) fracturing in soft sediments adjacent to well-indurated sediments; and
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(4) uranium deposition, pyritization, and hematitization from solutions as-
cending along joints on the Cement anticline. It is further suggested that
similar fractures and faults on other folds in the Anadarko Basin might be
favorable for uranium prospecting. Maps of the Cement area and of the
uranium deposit are included in the report.

~ Further investigation of the Cement deposit is presently being carried
on jointly by the Oklahoma Geological Survey and the Atomic Energy Com-

mission,
—E.C.S. Jr.
Goddard Brachiopods Described
The Journa! of Paleontology, volume 31, number 3, dated May, 1957,

but issued in June, contains the second section of Elias’ study of the fauna
of the Redoak Hollow member of the Goddard formation. Thirty-three
brachiopod species are identified, ten of which are new species, four new
varieties. Many of the illustrations are unusually good.

As in the previous section, Elias’ described species depart markedly
from his list of nude names given in Petroleum Geology of Southern Okla-
homa (1956), pages 86, 87. The deviations are:

1956 nude names 1957 names
Productella recens P. recensis
Marginifera ardmorensis not described
Productus muirwoodi (sic) P. stehlii

Diaphragmus fasciculatus pipilus  D. fasciculatus bipilus
(bipulus on expl. text-figs. 13-20)

Pseudokeyserlingina fredericksi not described
P ? watsoni not described
Acanthospirifer dunbari Acanthospirina sp. A

The brachiopods indicate an age relationship with the Chester rocks,
but they have some Morrowan affinities.
The new name Eumetria matheri is given to Eumetria vera of Mather
(not Hall) from the Brentwood limestone member of the Bloyd shale.
—C. C. B.

Status of Survey Projects

Geology and ground-water resources of Southern McCurtain County, Ok-
lahoma. Leon V. Davis. Map and manuscript completed in 1955.
On open file.

Ground-water in terrace and alluvial deposits of Canadian County. J. L.
Mogg, S. L. Schoff, E. W. Reed. Manuscript complete, approved by
Federal editors.

Geology and ground-water resources of Beaver County. 3. L. Schoff. In
abeyance while the geologist is in Peru. To be completed in 1959. In
cooperation with U.'S. Geol. Survey, Ground Water Branch.

Geology of Creek County. Malcolm. C. Oakes (surface) and Louise Jordan
(subsurface). Mapping completed. Project to be finished and report
ready for press in 1958.

Geology of Okmulgee County. Malcolm C. Oakes, with Lawrence Miller,

~ Donald Leitner, Charles Manhoff, Virgil Whitesides, Glenn C. Luff,
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and W. D. Pitt. Mapping nearly completed, report in form of master’s
theses finished.

Geology of MclIntosh County. Malcolm C. Oakes, with Frank Webb, David
Campbell, Ralf Andrews, and Robert Meek. Mapping completed.
Manuscript complete in form of master’s theses.

Geology of Noble County. Mapping complete. Manuscripts complete, but
not edited. Report consists of a study of the Wellington formation by
Gilbert O. Raasch, map and thesis by Roger L. Billings on the eastern
part of the county, map and notes on stratigraphy of western part of
county by W. F. Tanner, theses on subsurface geology by students
working under Carl A. Moore.

Geology of Harper County. Arthur J. Myers. Mapping completed, Map
and manuscript in the form of a doctoral dissertation for the University
of Michigan.

Atoka formation north of McAlester Basin. Jack G. Blythe. Mapping
completed. Report completed as doctoral dissertation. Mapped area
is mainly in Wagoner and Mayes Counties.

Subsurface study of Mississippian rocks of north-central Oklahoma. Louise
Jordan, with graduate students. Five projects under way, two com-
pleted.

Geology of Blaine County. Robert O. Fay. Field work started July, 1956.

Geology of Lincoln County. Carl C. Branson, with Alvin West, Kenneth
Masters, William Morgan, Leland Pownell. Three parts completed.

Geology of Payne County. Philip Chandler. Mapping nearly completed.
Being prepared as a doctoral dissertation. Eastern part mapped by
Eugene Nakayama and Anthony Fenoglio.

Pliocene stratigraphy and vertebrates of western Oklahoma. David B.
Kitts. Two field seasons completed. Manuscript on felines complete.
Snails collected and being sent to Dwight Taylor. v

Geology of Osage County. Carl C. Branson, with W. F. Tanner, Clark
Taylor, James Carter, Patrick Shannon, David Vosburg, Orville Rus-
sell, Henry Fisher, Joseph B. Carl, David Bryant, William Gardner.
Studies completed. Tanner’s part published as Circular 40.

Geology of Pawnee County. Paul B. Greig. Completed. To be published
as a bulletin.

Brachiopods of the Haragan marlstone. Thomas W. Amsden. Manuscript
ready in August. Probably available in November as Bulletin 78.
Plates in press.

Limestones of Northeastern Oklahoma. Edward C. Stoever, Jr. Project
begun in October 1956. Complete study will take several years,
Geology of the Potato Hills. Kaspar Arbenz, Donald Seeley, Charles Roe,
Buster W. Miller. Mapping completed. Report being prepared for

printing..

Catalog of Camhrian and Lower Ordovician fossils. E. A. Frederickson.

Geology of Kay County. Charles Noll, A. Hruby, directed by Carl C.
Branson. . Eastern half of the area completely mapped and manuscripts
on file.

Geology of Western Pittsburg County. Raymond Govett and Jackson J ones,
directed by G. G. Huffman. Mapping completed and reports written.
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Geology of Cavanal Mountain. Philip Webb. Field work complete. This
area has never been mapped for publication.

Geology of San Bois Mountains. Dearl Russell. Master’s thesis. Field
work completed. An area never before mapped.

Geology of Bryan County. Neville M. Curtis. One month’s work done on
- sections and samples for facies studies.

Ground-water resources of the Rush Springs sandstone. Leon V. Davis
and Harry Tanaka. About one year’s work completed.

Ground-water of the Garber sandstone, Cleveland and Oklahoma Coun-
ties. Lee Burton. To be completed in 1957.

Subsurface stratigraphic names, by Louise Jordan. In press as Guide
Book VI.

Uranium-bearing carbonaceous nodules of southwestern Oklahoma, by

James W. Hill. In press as Mineral Report 33.

Gypsum resources of the Clinton-Weatherford area, by William E. Ham
and Neville M. Curtis, Jr. Ready in 1957.
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New Survey Publications

Uranium-bearing carbonaceous nodules of southwestern Oklahoma,
by James W. Hill. Mineral Report 33, 6 pages, fold-in map. August 2,
1957. $0.35 post-paid.

Geologic map of Criner Hills, Oklahoma, by E. A. Frederickson. Map
GM-4, in color, scale 1:20,000. To be folded in pocket of guide book of
Ardmore Geological Society field trip, Sept. 12-14, 1957. Map to be re-
leased for sale at Survey offices on Sept. 16, 1957. Price $0.60 over the
counter, $0.75 mailed in tube.

New Publication Available

On March 12 and 13 of this year the Fifth Biennial Symposium on
Subsurface Geology was held at Norman. The meeting was arranged and
organized by Carl A. Moore of the University of Oklahoma School of
Geology. Dr. Moore edited the Proceedings and these have just been
issued. The volume consists of 167 pages containing 10 original articles.
The articles are on problems of carbonate reservoirs, the theme of the
symposium.

The book is available at the University of Oklahoma, Business and
Industrial Services, Extension Division, North Campus, at a price of $5.00.





Census of Oklahoma Geologists

A recent proposal to set up regional sections of the Geological Society
of America has led me to take an informal census of the geologists of the
State. It has beer proposed that Oklahoma be part of a region consisting
also of Texas and old Mexico. The proposal to set up this region was
based upon figures counting fellows and members in the region. Only fel-
Jows vote, and Oklahoma is conspicuously low in number of GSA fellows.
It would seem much better to group Oklahoma with Kansas, Texas, Arkan-
sas, Missouri, and possibly Nebraska.

The following geological societies have members in Oklahoma:
American Association of Petroleum

Geologists (members, assoc. mem., junior mem.) __________ 1259
Tulsa Geological Society .. __.______ 666
Geophysical Society of Tulsa . _____________ 401
Oklahoma City Geological Society ________._ . 697
Oklahoma City Geophysical Society __________________________ 98
Ardmore Geological Society .- ___________________ 159
Geological Society of America ___.______ S 132
Shawnee Geological Society __ . _______________ . (est.) 40
Okmulgee Geological and Engineering Society . _____.___ (est.) 30
Society of Economic Geologists _________________________ no list
Paleontological Society of America ____________________. (1953) 23
Society of Economic Paleontologists and Mineralogists ___________ 74
Society of Vertebrate Paleontologists . ______________ 4
Society of Exploration Geophysieists - _________________ 391
ol These memberships are distributed among the cities of the State as
ollows:
> 9 rzgr YR PP S
@ & = 5 2 B & @
e : g 8 3 8 8 = o =
e 5 85 38 o f ¢ =2
~ E;- ® =
AAPG 545 420 92 44 31 21 19 9 79 9 79
BSA-F. 31 1 1 9 0 0 1 O 2 2 0
GSA-Mem. 42 15 8 9 0 1 0 1 2 0 6
TGS 484 19 5 2 3 1 1 5 3 1 14
GST 320 1 1 0 027 0 -0 33 O 2
0OCGS 26 618 12 13 3 0 107 2 3 3 7
OC Geoph. S 3 78 1 1 8 0 0 O 0 0 2
Sh. G. S. 0 5 0 13 0 0 O 0 0 0
Ok. GES 0 0 0 0o 0 0 027. 0 O 3
Ard. GS 4 11 124 5 1 0 6 O 0 0 2
So. Expl. Geop. 270 39 2 3 429 0 1 19 o6 18
So. Vert. Pal, 1 0 0 2 0 0 0 O 0 0 1
Total 1726 1207 246 89 84 79 37 45 173 21 134

The total number of known geological and geophysical society mem-
berships of state residents is 3,941. Nearly all geologists are members
of more than one society, and on the average each appears to belong to
two. The total number of resident Oklahoma geologists is about 1,970.

' —CCB
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What are the Uses of Gypsum?

It is well known that the reserves of gypsum in western Oklahoma are
tremendous, which may justify a short answer to the question.

Close to 21.5 percent of the gypsum consumed in 1956 was used in
the manufacture of portland cement, or as a filler in numerous products
after grinding, or in agriculture as a fertilizer and soil conditioner. In
these uses the gypsum 1s used without processing other than crushing and
grinding.

The balance, or about 78.5 percent of the gypsum produced, is calcined
to yield products which are utilized in the manufacture of materials such
as various plasters, wall boards, tile, Keene’s cement, etc. As a matter of
fact, less than 3 percent of the total calcined goes for industrial purposes
other than building materials. —ALB

New State Depth Record in Cement Field

Magnolia Petroleum Company has established a new state drilling
depth record at a geological wildcat in the western part of the Cement
field structure in Caddo County. The test, No. 1 Sterba-Ordovician, SW¥%
NEY% SWY4 section 35, T. 6 N., R. 10 W. is currently drilling below 18,886
feet (July 30, 1957) in shale which is either Lower Pennsylvanian or
Upper Mississippian in age.

Oklahoma at the present time ranks sixth among the states in drilling
depths accomplished. The record depths, year drilled, and age of rocks
at total depth for the various states are listed below.

AGE oF ROCK

STATE OR AREA YEear TOTAL FOOTAGE at T. D.
South Louisiana 1956 22,570 Miocene
California 1954 21,482 Miocene
Wyoming 1949 20,521 L. Cretaceous
Mississippi 1951 20,450 Jurassic

Texas Gulf Coast 1955 19,060 U. Eocene

West Texas 1956 18,771 Mississippian
Oklahoma 1956 18,158 L. Pernsylvanian

The previous record for Oklahoma was established by the Frankfort Oil.
Company in its No. 1 Pruitt, C NE}4 NW% section 16, T. 4 N,, R. 8 W,
Grady County. Magnolia’s test is now several hundred feet below this
depth of 18,158 feet and it is planned to take the test to 20,000 feet.

At present, Oklahoma ranks third among the states in production
depth records. The deepest well in the United States in Plaquemines
Parish, South Louisiana, also found the deepest production at 21,465 feet.
A well in Kern County, California, produced oil from 17,892 feet in rocks
of Eocene age in 1953. In 1956, British-American’s No. 2 Harrison,
Knox field, Grady County, found production in the Bromide formation of
Middle Ordovician age at 15,310 feet. This depth production record was
superseded in early 1957 when the British-American No. 1 Reed, SW¥
SW14 NEY section 20, T. 3 N, R. 5 W., Knox field, recovered gas and
condensate from the Second Bromide sand at 15,220-330 feet and Third
Bromide at 15,575-635 feet. —LJ
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Chemicals from Petroleum

During the year 1956 crude oil consumed by the refining industry
amounted to about 98 percent of the total produced whereas the chemical
industry consumed only about 2 percent. During this same period the
refining industry expended about 765 million dollars for new plants and
for remodeling old ones, whereas the capital investment by the so-called
petrochemical industry was over 570 million dollars and is expected to go
over 700 million dollars in 1957.

The contrast in crude oil consumption for the production of fuel and
‘for production of chemicals measured.against the capital investment by
the two types of industry is striking. A partial explanation lies in the fact
that the chemical industry converted its 2 percent of the crude oil into
products having a value of more than 3 billion dollars, which represented
over 25 percent of the value of all chemical products. —ALB

A Geologist Looks at the New Oklahoma
Guide Book
In 1941 the University of Oklahoma Press printed the WPA compiled

American Guide Series book on Oklahoma. The book was reprinted in
1945 and 1947. A completely revised edition has just been issued. It
is a remarkably well done piece of writing. The book is-532 pages and
contains 19 small, but useful, maps. One of these is a diagrammatic map
of surface features, drawn by Dr. Hoy of the Geography Department of
the University.

The text is especially strong in history. Several parts were written
by specialists in various fields. The Oklahoma Geological ‘Survey prepar-
ed the short piece on geology (p. 11-13), checked the elevations, and elim-
inated some of the grosser geologic errors of the earlier edition. The
Survey’s mineral map of Oklahoma was heavily drawn upon, as was “High-
way Geology of Oklahoma” of the Oklahoma City Geological Society.

Geology plays but a small part in the book and most of this small
part is sound. Many geologic slips arise from a layman’s misunderstand-
ing of terminology. Norman is said to be on a plateau (p. 172), the
Blaine is placed at 50 million years old, instead of 200 million (p. 277),
the Jurassic is technically correctly given as “more than ten million years
ago (p. 288), but it is about 100 million. The fossil scale-tree base at El
Reno is said to be 8 feet high. The “granite-topped mountains” (p. 292)
are, of course, solid granite. That the Wichita Mountains are “one of the
oldest ranges in the United States” (p. 322) is a curiously timed statement,
for it has recently heen shown that the rocks of the igneous core are young-
est Precambrian. The statement about the type locality of the Checkerboard
limestone, “Geologists say the highway-like formations are a freak of
nature (p. 411) is naive. The pattérn is the normal joint system in a brittle
thin layer. v

There are relatively few errors. The book is recommended as a com-
panion to any who travel to the communities of the State. Used with
“Highway Geology of Oklahoma” it gives the traveler a fine source of
information on points of interest, scenic places, history, and human
activities. —CCB
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Pelecypods of Oklahoma Late Mississippian

Dr. Elias’ description of the fauna of the Redoak Hollow sandstone
will appear in four parts. The third part, that on the clams, has just ap-
peared (Journal of Paleontology, vol. 31, no. 4, pp. 737-784). Thirty-
seven different clams are recognized, of which seventeen are new. A new
genus, Eopleurophorus, is erected for Cypricardia? tricostata Portleck and
related species, and a new subgenus of Leptodesma, Springeria, is established
for two new species, but neither is designated subgenotype. The pelecypods
show more Pennsylvanian affinities than they do Mississippian.

Elias’ nude names of 1956 (Petroleum Geology of Southern Okla-
homa, p. 87) are mainly validated here, but there are deviations.

1956 nude names 1957
Nucula subventricosa N. (Nuculopsis) subventricoza
N. -anodontoides minuta N. (N.) anodontoides minuta
Conocardium reticulateum C.sp. A
Leptodesma matheri L. (Springeria) matheri
L. stenzeli L. (S.) stenzeli
L. longissima L. sp. A
Schizodus rugosus Sedgwickia rugosa
Aviculopecten pricei A. sp.
Streblopteria lissoptera Streblochondria? tenuilineata
Pleurophorus elongatus not described

Elias introduces Tschernyschew’s genus Phestia for Leda inflata Girty
and his Polidevcia for Nuculites vaseyana McChesney. The subgenus Or-
thoyoldia of Verrill and Bush is used for Yoldia glabra Beede and Rogers.

Elias notes the generic equivalence and subgeneric distinctness of
Leiopteria and Leptodesma. He selects Leptodesma as genus with subgenera
Leptodesma, Leiopteria and Springeria. On the facts presented he is en-
titled to do so under Article 28 of the Rules, “If the names are of the same
date, that selected by the first reviser shall stand.”

Part 4 will describe the gastropods, cephalopods, ostracods, and minor
groups. The evidence presented in the first three parts gives the age of
the Redoak Hollow a Mississippian cast, with strong Morrowan affinities.

The new subspecific name Nucula (Nuculopsis) anodontoides minuta
is a still-born homonym of Nucula minuta Fleming 1828 and of Nucula
minuta (Brocchi) DeFrance 1825. __CCB

Two Decisions of Geographic Board

The U. S. Board on Geographic Names is a group which renders de-
cisions on the correct name for geographic entities and on the proper
spelling and description. The board has not been called upon to make
many decisions in the past few years. 'Decision List No. 5701, just issued,
covers the period May 1954 through March 1957. Only two Oklahoma
names are considered. The lake 6 miles southeast of Leedey, Dewey
County, is officially named Mabry Lake. The topographic depression in
sec. 10, T. 2 S., R. 1 W. about 4 miles northwest of Woodford, in Carter
County, is named Redoak Hollow. This is the type locality of the Redoak
Hollow member of the Goddard shale.
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Short Junction Field Secondary Recovery Project

Continental Oil Company has just completed a gasoline plant at the
Short Junction (now West Moore) field, located on the southwest flank
of the Oklahoma City uplift in T. 10 N, Rs. 3 and 4 W., Cleveland County.
This plant is of the absorption type using an ammonia refrigeration system
and having a daily gas capacity of 60 million cubic feet. Its products will
be 50 per cent natural gasoline and 25 per cent each of propane and bu-
tane. A secondary recovery project using 100,000 barrels of propane and
butane followed by gas will be started in August on a 640-acre tract. The
pilot project will be Continental’s first field attempt at using liquified
petroleum gas (LPG) in secondary recovery. It is being initiated when
the reservoir pressure is still above the critical value of 1,900 psi. The
gas-oil ratio 1s increasing and some wells do not yield their 46-barrel
daily allowable. Continental owns about 40 per cent of the field and is
urging early unitization of the entire field if the pilot project is successful.

Short Junction (now West Moore) field was discovered in 1948 but
active development did not commence until 1954. At present, the field
covers 8,040 acres and has 201 wells producing a paraffinic crude of 37.4
degrees A.P.I. gravity. The solution gas-oil ratio of the oil is approxi-
mately 1,050 cubic feet per barrel with an initial reservoir pressure es-
timated at 3,600 psi. Cumulative production to December 1, 1957, was
2,761,063 barrels and ultimate production will probably exceed 25,000,000
barrels. The reservoir is a stratigraphic trap resulting from truncation of
the Bois d’Arc limestone (Hunton group, Devonian in age) overlain directly
by Woodford or Pennsylvanian shale. A structure map using the top of
the Haragan as a datum and an isopach map of the Bois d’Arc limestone
in the field are included in a recent article by Ed Barrett and Eagene F.
Culp (Oil and Gas Jour., vol. 55, no. 23, June 10, p. 172). —LJ

Ordovician Conodonts

The jaw-like and tooth-like microfossils termed conodonts are abund-
ant in many Paleozoic units. Used properly, they are excellent.

Mrs. Glenister of the State University of lowa has just published a
fine paper on conodonts from the Maquoketa formation in Iowa (Journal
of Paleontology, vol. 31, p. 715-736). She identified 36 species, of which
5 are new. The fauna is compared with that of the Maquoketa of Missouri,
the Maravillas of Texas, the Gelli-grin limestone of North Wales, and the
Richmond of Kentucky and adjacent states.

Correlation of the Maquoketa of Missouri has traditionally been based
upon the presence in the underlying Fernvale limestone of “Rynchotrema
capax,” supposedly a Liberty (Richmond) fossil. Evidence indicates that
the Missouri Maquoketa is actually early Eden or even late Lexington in
age. Conodonts, ostracods, and cephalopods all confirm this conclusion.
It now appears that the type Maquoketa is also of this age. My Kentucky
conodont collections include faunas from all Kentucky Ordovician units.
Amorphognathus is a Logana genus. Belodus is late Cynthiana and early '
Eden. Dichognathus is especially a Cynthiana genus. I see little in the
present fauna to relate it to the Richmond, but much to give Cynthiana
affinity. Amorphognathus in this fauna is a surprise, for it should be
much earlier, —CCB
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