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John Tipton Lonsdale (1895-1960)

John Lonsdale was born on November 8, 1895, at Dale, Iowa, son of
John Dye and BEva Mary Connor Lohsdale. He received his Bachelor of Arts-
degree at the State University of Iowa in 1917, having been field assistant
with the Iowa Geologicul Survey in 1914 and with the Colorado Geological Sur-
vey in 1915. He served as First Lieutenant in the U.S. Army from 1917 to 1919,
then returned to Iowa as graduate assistant and received his Master of
Science degree in 1921. On August 13, 1921, he married Gertrude Van
Arnam, John then went to the University of Virginia as assistant professor
and as assistant geologist on the Virginia Geological Survey. He earned
his Doctor of Philosophy degree at Virginia in 1924,

Dr. Lonsdale came to The University of Oklahoma as assistant professor
in 1924 and eerved as field geologist for the Oklahoma Geological Survey
in the summers of 1924 and 1925. He wrote, with C. N. Gould, for this
survey Bulletin 37, Geology of Temas County, Oklahoma, and Bulletin 38,
Geology of Beaver County, Oklahoma.

From 1925 to 1927 he was associate geologist with the Texas Bureau

. of Economic Geology and geologist from 1927 to 1928. From 1928 to 1985
he was professor of geology and head of the department at Texas Agricultural
and Mechanical College, and from 1935 to 1942 he held a similar position
at Iowa State College. Irom 1942 to 1945 he was again an officer in the
U. 8. Army, as Lieutenant Colonel and Colonel, General Staff Corps, and
he was a colonel in the U. 8. Army reserve from 1945 to 1953, at which time
he retired. .

 In 1945, Dr. Lonsdale became Director of the Texas Bureau of Beonomic
Geology, a position he held at the time of his death. He had been feeling
below normal physically for a few months and stayed away from the
office on Monday and Tnesday. At 1:80 a. m. on Wednesday, October 5,
his heart stopped beating.

Dr. Lonsdale wrote widely on mineralogy, on sedimentation, on ground
water, on petrography, on economic geology, and on meteorites. Ile was a
member of Sigma Xi, Gamma Alpha, Sigma Gamma Epsilon, and of Delta
Tau Delta social fraternity. He was a fellow of the Geological Society
of America, of the American Mineralogical Society, of the American Associa-
tion for the Advancement of Science, of American Association of Petroleum
Geologists, of American Institute of Mining, Metallurgical and Petroleum
Engineers, of the American Geophysical Union, and of the Society of
Economic Geonlogists. He was President-Elect of the Association of American
State Geologists at the time of his death. A man of broad information and
scientific ability and of personal warmth, he will be greatly missed by his
colleagues and many friends.

—C. C. B.



CHLOROX USED IN PREPARATION OF BLACK SHALE
FOR CLAY MINERAL ANALYSIS

M. M. Cassmmy anp C. J. MANKIN

During research upon the composition of the Bxcello member of the Se-
nora formation (a black shale of Middle Pennsylvanian age) in Oklahoma,
the problem arose of removing the organic matter from this black shale with-
out altering the clay mineral constituents. Organic matter will in many
cases mask the important (001) diffraction peaks of the clay mineralg, and
for this reason it is necessary to remove most of the organic constituents in
order to evaluate the clay mineralogy.

There are several methods a the

ter. Some of the less rigorous are: heating in a stream of oxygen (Strahl,
1958) ; treatment with a solvent or a series of solvents (Krumbein and
Pettijohn, 1988) ; treatment with H.0» in order to oxidize the organic ma-
terial to CO:. The first method, heating, may alter or even destroy some of
the clay minerals depending upon which are present. For example, a tempera-
ture in excess of 100°C may alter montmorillonite so as to render it indis-
tinguishable by means of X-ray diffraction.

Treatment with solvents is less destructive (depending upon the solvent)
but ic sometimes ineffectual because organic material is extremely difficult
to dissolve. If successful at all, the treatment commonly requires several
solvents applied in series. After such treatment elaborate methods must be
used in order to collect and re-purify the solvents because of their cost. In
addition, the organic solvents may enter into the structure of the expandable
clays by filling an unspecified number of the exchange positions.

The oxidation by H:0. is probably the best of the above listed methods.
The low temperature at which the oxidation i carried out does not ma-
terially affect the basic structurc of the clay minerals. It readily destroys
the organic constituents and products (mostly CO.) which are liberated from
the system and do not contaminate the sample. Tnfortunately, 30 percent
H.0- is expensive and in order to clean any number of samples the cost is
prohibitive. Consequently, a less expensive chemical oxidizer is desirable.
Use of Chlorox (sodium hypochlorite solution) was considered as a possible
technique. This laundry bleach has been used by paleontologists and zoologists
to clean the tissues from recent invertebrates in order to study the hard parts.
(Pennak, 1958, p. 787), and for macerating spore and pollen samples (Hoff-
meister, 1960, p. 34).

The method, as it has been developed for the treatment of black shale,
consists of placing in a beaker two grams of shale and 250 ml of a solution
of five percent by weight of sodium hypochlorite (Chlorox). This can be
heated at 70°C in a drying oven for three days or boiled for three hours on a
hot plate. In the three-day treatment a plastic beaker must be used because
the ultimate concentration of the sodium hypochlorite will react with the
glass and dissolve the beaker. Consequently this method, although ideally
suited for the destruction of the organic material, is not desirable in clay
studies because the clay is also affected. Boiling the sample for about three
hours is the desirable method even though all the organic material is not
destroyed. A sufficient amount is decomposed so that an easy and accurate

for the degtruction of organic mat-
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analysis of the clay minerals can be made. The main precaution that must be
exercised when using this method is to prevent over-concentration of the solu-
tion by boiling. A gentle boiling should be used and the solution will con-
centrate to about one-fifth the original volume. Bleach solution and/or water
is added if necessary to prevent further concentration. The results of this
method should be a suspension of clay that is either brown, reddish-brown,
or white, depending upen which constituents are present. The residue is
then diluted with distilled water, filtered, and thoroughly washed. Slides for
X-ray diffraction studies may then be made by the usual procedure of sus-
pending the sample in distilled water and sedimenting a thin film of the
suspended material upon a glass slide. )

After it was found that this method would destroy the organic ma-
terial in black shales, several series of tests were made to determine the
effect of length of time in treatment of the Excello shale (fig. 1), the ef-
fectiveness of the method in cleaning several differenl black shales (figs.
2, 8), and the effect of the treatment on various clays and other minerals
(fig. 4).

The results of these tests show thut illite, chlorite, and vermiculite are
unatfected hy sodium hypochlorite treatment. Some montmorillonites, gibb-
sites, and some kaolinites are destroyed if the treatment is severe. If the
bofling time is kept to three hours or less and the concentration of the
sodium hypochlorite is not excessive, most of the clay minerals are unaf-
fected. It has been found that the treatment will alter Ca-montmorillonite
to Na-montmorillonite by ion exchange. This would be expected, however,
because of the high concentration of the Na ions in the sodium hypochlorite
solution. Prolonged treatment of kaolinite and montmorillonite will cause
thege minerals to be broken down into a product which gives prominent dif-
fraction peaks at approximately 6.3 A and 3.64 A. This product is currently
under investigation. Fortunately, if the sample contains an appreciable
amount of either kaolinite or montmorillonite and if the treatwment causes
either to be broken down, the 3.64 A diffraction peak is strongly developed
and thevefore is dn internal indication of any damage to the clays.

Because some kaolinites and montmeorillonites are affected by NaClO,
it was concidered desirable to stndy the nature of this alteration. It was
found that solutions of sodium hypochlorite are strongly basic with high
capacities. The pH value for a five percent solution of sodium hypochlorite,
uncorrected for the Na ion effect, is 12.1. This high basicity is a result of
reversable reactions of sodinm hypochlorite and water.

e
NaClO + 2H.0 — Na* 4 OH- + HCIO + H:.0

P2
H.O0 + 2HCIO — Cl. + O-- + 2H.0

The result of this reaction is the formation of hypochlorous acid, a weak
acid, and sodium hydroxide, a strong base. The presence of the sodiuwm
hydroxide is the reason for the high basicity of the solution.

Correns (1949) shows, with a pH-solubility diagram, that AlLOs and
8i0. are both soluble in basic solutions and that Al,Os is much more soluble
than Si0. at pH values in excess of 10. In order to test the hypothesis that
pH is the important factor, gibbeite and hectorite were treated with sodium
hypochlorite. These two minerals were sclected because gibbsite is essen-

276



3,35A
1 L 1 1 1 1
30 25 20 15 10 5
3.35A
B.
3.20A
). I 1 1 1 1
30 25 20 1 [0 Je 5
3.35A
10.0A
C.

4.27a 5.00A

1 1 1 ] 1

30 25 20 15 10 5

Degrees 28

Ficure 1. X-ray diffractograms of samples of the Excello shale showing effect of
length of time of treatment by a solution of sodium hypochlorite (Cu radiation;
Ni filtered at a setting of 35 kv and 18 ma).

A. Untreated sample

B. Sample boiled for one hour in five percent solution of sodium hypochlorite

C. Sample boiled for 2.5 hours in five percent solution of sodium hypochlorite
tially an aluminum hydroxide, A1{OH),, and hectorite contains no appreciable
alumina in its structure, (OII).S8ie(Mg, Li)eOw X-ray diffractograms ob-
tained after the sodium hypochlorite treatment show that the gibbsite was
destroyed and the hectorite was unaffected (fig. 4). From the above state-
ments it would seem that pH is the important consideration. If this is
correct then the octahedral layers of the clay minerals are being destroyed
preferentially to the tetrahedral layers because in most kaolinites and mont-
morillonites the octahedral layer is composed of aluminum in six-fold coordi-
nation with oxygen (and hydroxyls) and the tetrahedral layer is composed
of silicon in four-fold coordination.
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Ficuse 2. X-ray diffractograms of Chattancoga and Little Osage shales showing
effect of boiling for 2.5 hours in five percent solution of sodium hypochlorite (Cu
radiation; Ni filtered at a setting of 35 kv and 18 ma).

Untreated sample of Chattanooga shale
Treated sample of Chattanooga shale
Untreated sample of Litile Osage shalc
Treated sample of Little OQsage shale
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Ficure 3. X-ray diffractograms of Nelly Bly and Stark shales showing effect of boil-
ing for 2.5 hours in five percent solution of sodium hypochlorite (Cu radiation; Ni
filtered at a setting of 35 kv 18 ma).
A. Untreated sample of Nelly Bly shale
B. Treated sample of Nelly Bly shale
C. Untreated sample of Stark shale
D. Treated sample of Stark shale
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Ficure 4. X-ray diffractograms of hectoritc and gibbsite showing effect of treat-
ment of five percent solution of sodium hypochlorite heated to 70°C for three days.
(Cu radiation; Ni filtered at a setting of 35 kv and 18 ma).

Untreated sample of hectorite
Treated sample of hectorite
Untreated sample of gibbsite
Treated sample of gibbsite
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The effect of sodium hypochlorite upon other minerals has been limited
to a check on weight loss (or gain) of treated samples of pure pyrite, hema-
tite, magnetite, siderite, apatite, limestone, quartz, and Na-feldspar. None of
these minerals lost more than five percent by weight. The pyrite and siderite
were oxidized to iron oxides and both had significant weight gains. An X-ray
diffractogram of the siderite sample following treatment showed the forma-
tion of beta iron oxide hydrate. The alteration of various other minerals
by sodium hypochlorite treatment is currently under investigation,

The organic wmaterial frow black shale is at first partly decomposed and
partly dispersed. This can be demonstrated by boiling the black shale and
sodium hypochlorite for 2+ hours and then decanting the hot, still black,
liqguid phasc. The residue in the bottom of the beaker is the clay fraction,
commonly brown, gray, or white. The black elutrate is a fine colloidal sus-
pension because it cunnot be separaied in the ultracentrifuge even at a seiting
of 9,000 G for three hours. Yet this same material will not go through a #50
Whatman filter paper, indicating its fine colloidal nature. Continued boil-
ing of the black elutrate in sodium hypochlorite will eventually destroy the
colloidal organic material leaving a liquid faintly colored by iron and other
insoluble contaminants. The reaction of the sodium hypochlorite with the
organic material can be explained by reaction of the excess oxygen with the
complex hydrocarbon chains. In this reaction at least some of the carbon
is removed from the system in the form of CO..

The Chlorox method has certain limitations in that some clay minerals
are affected if the treatment is severe, but indication of damage to the clay
structure is inherent in the method. Pyrite and siderite are attacked and, if
the solution is left to evaporate in glass beakers, serious damage can result -
to the beakers, But with the understanding of its limitations, this is a good,
inexpensive method for cleaning black shales for clay mineral studies.
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OKLAHOMA CEMENT COMPANY OPENS NEW PLANT
NEAR PRYOR

GEORGE G. HUFFMAN

INTRODUCTION—IN July 1960, the Oklahoma Cement Company began opera-
tion in a new 8-million-dollar plant located five miles east and two and one-
half miles south of Pryor, Mayes County, Oklahoma. The plant (fig. 1) is
capable of processing 1,000 to 1,200 tons of raw material per day, and the
operators expect to produce 1,000,000 barrels of cement per year. The plant,
when operating at full eapacity, will employ nearly 100 persons with an an-
nual payroll of $700,000 and will have an estimated annual gross production
valued at $3,250,000.

Ficure 1. Two views of the newly completed Oklahoma Cement Company
Plant near Pryor, Oklahoma.
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‘T'he plant is located near the center of the cast half of see. 25, T. 21 N.,
R. 19 I. The surface rock in the vicinity of the plant is the Hindsville lime-
stone and a small outlier of Tayetteville shale is located immediately to the
south of the plant. Materialg from the Hindsville and the Fayetteville are to
be utilized in the manufacture of the cement.

GEOT.OGIC SETTIKG OF THE NEW DPrant—Rocke in the Pryor area dip gently
toward the west from the Ozark uplift at the rate of 25 to 50 feet per mile.
Local steepening of dip is associated with such features as the Seneca fault
zone and the small fault which bounds the Pryor Cemetery Hill on the west
(fig. 2).

The oldest stratigraphic unit exposed in the area is the Keokuk chert
of Farly Mississippian age. Succeeding units include the Moorefield, Hinds-
ville, and Fayetteville formations of Mississippian age and the Hale and Atoka
formations of I'enusylvanian age. These are overlain locally by terrace and
aliuvial deposits.

Keokuk formation: The Keokuk consists of massive, white to buff and
gray-mottled, fossiliferous chert and irregular masses of blue-gray, fine-
grained limestone, Locally reefs or bioherms of coarsely crystalline, erinoidal
limestone are present as in the roadcut at the Pryor Cemetery. The cherty
facies is typically brecciated and weathers tripolitic.

Thickness ranges from 30 to 125 feel in the Pryor area. It unennformably
overlies the Reeds Spring formation and is unconformably overlain by the
Moorefield formation. Poorly preserved molds and casts of fossils are com-
mon. Typical farms ave “Dictyoclostus” crowfordsvillensis ( Weller), Spirifer
togani Hall, Spirifer keoluk Hall, and Werriee (Orthotetes) keolulk (IHall).

Mooreficld formation: The Moorefield formation in southern Mayes
County includes three members or facies: (1) gray, lithographic, cherly
Bayou Manard limestone; (2) gray. thick-bedded, coarse-grained. chert-
pebble-bearing Lindsey Bridge limestone; and (3) bLlue-gray to yellow, cal-
careous Ordance Plant siltstone and shale. Thicknesses o9f  individual
members are variable and the total thickness of the Moorefield ranges from
0 to approximately 100 feet.

The Moorefield formation is abundantly f ssiliferous, with brachinpods,
gastropods, pelecypods, and trilobites present. Diagnostic forms include
Aviculopecten buiesvillensis Weller, Griffithides pustulosus Snider. Leiorhyn-
chus carboniferum Girty, Mooreficldelle curekensiz (Walcott), and Spirifer
arkensunus Girty.

Hindsville formation: The Hindsville is a gray, medium-crystalline, thick-
bedded, oolitic, fossiliferous limestone. The base, in the Pryor ares, is mark-
ed by a thick bed of limestone conlaining abundant plates of a small crinoid,
Agassizocrinus. The uppermost beds are gray and lithographic, resembling
the limestones in the lower part of the Tayetteville formation.

The thickness of the Hindsville formation is variable because the top has
been eroded throughout most of the area. Exposed thickness ranges from 10
feet to 35. The Hindsville lies unconformably upon the Moorefield and locally
upon the Keokuk chert. '

Tossils are abundant. Diagnostic forms include the crinoid Agessizo-
erinus. a small blastoid of the genus Pentremiies, and numerous brachiopods
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such as Diephragmus cestriensis (Worthen), Spirifer leidyi Norwood and
Pratten, and Stenoscisma cestriense Sunider.,

Fayetteville formation: The Fayetteville includes a lower sequence of
gray to black, lithographic limestones in beds 6 to 8 inches thick, separated by
green and black shale, and an upper unit of black, fissile shale. The lower
limestone and shale facies has a maximum thickness of approximately 70 feet
and the overlying black shale ranges from 80 to 50 feet in thickness.

The Fayetteville lies conformably on the Hindsville formation but locally
overlaps the Hindsville and rests upon remnants of the old Keokuk surface.
It is succeeded unconformably by the Hale and Atoka formations.

Black shales in the Fayetteville are essentially barren of fossils. The
limestones are abundantly fossiliferous with the spiral bryozoan Archimedes
and the brachiopods Brachythyris ozarkensis Snider, Chonetes chesterengis
Weller, Diuphragmus cestriensis (Worthen), “Marginifera” adairensis
(Drake), and Werriea Laskaskiensis (McChesney).

Hale formation: The Hule formation is a gray to brown, sandy limestone
which weathers pitted and fluted. T.aterally it grades into cross-bedded,
calcareous sandstone composed of coarse, frosted, subrounded quartz grains.

The Hale is poorly developed in the Pryor area where its thickness
ranges from 0 to 16 feet on Timbered Hill, sec. 31, T. 21 N, R. 20 E. Tossils
include numerous corals, brachiopods, and a plant, Lepidodendron.

Atoka formation: The Atoka formation consists of sandstones, shales,
and a few thin beds of limestome. The sandstones are brown, thick-bedded,
and fine-grained. The shales are brown to black and fissile. Limestones are
brown, medium-crystalline, arenaceous, and glauconitic. The thickness ranges
trom zero to a few feet. The Atoka lies with unconformlfy upon the Hale
and Fayetteville formations.

Terrace and alluvial deposits: Thick beds of well-vounded, waterworn
gravels are widely distributed in the Pryor area. The town of Pryor is located
on an extensive terrace deposit which parallels Pryor Creek. Other gravels
are present along the southern boundary of the map area as well as in the
northeastern corner in eecs. 8 and 17, T. 21 N, R. 20 E. These gravels have
been quarried extensively for road surfacing material.

Deposits of Recent alluvium floor the major stream valleys and are es-
pecially well developed along the floodplain of Pryor Creek.

CHEMICAL ANALYSES OF HINDSVILLE AND FAYETTEVILLE FORMATIONS—The
following chemical analyses of the Hindsville and Iayetteville formations
have been furnished by the Oklahoma Cement Company, Pryor, Oklahoma.

1. Fayetteville formation—SEY sec. 25, T. 21 N., R. 19 E. (July 23, 1960).

. Raw Ignited
Si0: 21.18 30.29
Fe,Os 2.60 3.71
AlLOs 8.58 12.28
Ca0 35.69 51.04
Ignition loss 30.07
98.12 97.32
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2. Fayectteville formation—8BY sec. 25, T. 21 N., R. 19 B. (Aug. 5, 1960).

Raw Ignited
8i0: 21.84 31.14
Fe;0; 2.63 3.75
AlOs 9.05 12.90
Ca0 34.50 49.19
MgO 137 1.95
Ignition loss 29.85

99.24 98.93

Calculated CaCos 60.66 percent

R. 20 E. (July 28, 1960).

8. Iindsville limestone—upper 8 feet in quarry, west side sec. 30, T. 2 N,

Raw Ignited
.8i0: 5.60 9.44
Fe:0s 1.02 1.78
Al:Oa 1.80 3.03
Ca0 50.57 85.31
Ignition loss 40.72
99.71 99.51

4. Hindsville limestone—upper 8 feet in
R. 20 BE. (August 3, 1960).

quarry, west side sec. 30, T. 21 N,

Raw Tgnited

Si0. 5.84 9.83
Fe.0; 1.01 1.69
ALOs 2.03 3.46
Ca0 49.72 83.68
MgO 90 1.51
Ignitionloss 40.49

100.01 100.17

Calculated CaCos 89.5 percent
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RUSSIAN STRATIGRAPHIC NAMES

MaxiM K. EL1as anND CarL C. BRaANSON

In current Russian literature there is no summary in familiar languages, and
few of us can do more than transliterate titles of papers and of journals, names of
geographic localities, and of stratigraphic units. In Russian usage the categories
of stratigraphic nomenclature, as formalized by a commission of the All-Union
Scientific-Research Geological Institute (translation by John Rodgers, Inter-
national Geology Review, vol. 1, no. 2, p. 22-38, 1959), are:

RoOCK DIVISIONS TIME DIVISIONS
TPYIIIIA GRUPPA 3PA ERA
CHCTEMA SISTEMA IEPHOL PERIOD
OTAEJ OTDEL 3MOXA EPOKHA
SIPYC YARUS BEK VEK
30HA ZONA BPEMSI VREMYA

Rock stratigraphic units of regional or local occurrence are:

CEPUII SERIYA
CBUTA SVITA
IIOACBUTA PODSVITA
TTAYKA PACHKA

American units are not precise equivalents in concept. The Russian “‘group’
has no established English equivalent. The Russian division (otdel) is of the
order of our Mississippian, Pennsylvanian, or Comanchean. The stage (yarus)
appears to correspond to our series. The Russian term series is similar both to
our group and our series; the suite to some of our formations; the subsuite is like
some formations; the packet like a member. The Russian term T'OPU30HT
(GORIZONT) is a separate concept similar to many American formations and
members, but is not considered as a rank in the rock classification.

Stratigraphic names of foreign origin are rendered in Russian without endings
of gender in most cases. Such names when of Russian origin take the gender of
the name of the unit; that is, sistema is feminine. The Pliocene series can be
rendered as INTHOUEH, as IINIXOIIEHOBEHIE OTIIOKEHUSA (Pliocene deposits)
in the neuter plural, or as IINTMOMEHOBEIN APYC (Pliocene stage), masculine.
The words DPA (era), CUCTEMA (system), CBUTA (suite) are feminine. The
word OTJIIOKEHHUE (deposit) is neuter singular, and OTIIOKEHMA is neuter
plural. OTARIN (division), SIPYC (stage), TOPU30OHT, and IIEPUOJ, (period)
are masculine: example—IOPCKUY TEPHO/.

The Russian general stratigraphic column given in Russian, in translitera-
tion, and in English is as follows:

287



RussiaN

KAMHO30HCKAS
YETBEPTHUUYHASA
TOJIOIEH
COBPEMENHBIN
TNENCTOLEH
TPETUUYHASA
HEOTEH
IIIHONEH
MHOLIEH
NOHT (MYECKUIL)
CAPMAT (CKMI)
TEJILBET (CKHUI)
AKBUTAH (CKHIN)

BYPIUTANE (CKHI)

HAIIEOI'EH
OJINT'OIIEH
201LEH
TTAJIEOLIEH

ME30301CKASL
MEJIOBAA
CEHOH (CKHI)

MAACTPUXT (CKUIT)

KAMIAT (CKHIL)
CAHTOH (CKHIA)
KOHBAK (CKHI)
TYPOH (CKHI)
CEHOMAH (CKHUII)
AIBB (CKUI)
ATIT (CKMIT)
FAPPEM (CKHI1)
TOTEPUB (CKMil)
BAJIAHMKHUH (CIUIT)
HEOKOM (CKHI)
IOPA (IOPCKAS)
TUTOH (CKHI)
KMMEPHU (CKUIT)
OKC®OPII (CKHIA)
KEJTOBER (CKHUIN)
FAT (CKHI)
BAWOC (CKHUIY)
‘AAJIEH (CKU)
TOAP (CKHIT)
TPHUAC (OBAA)
TTATIEO30MCKASA
NEPMBCKASA
TATAPCKHI
KASAHCKMI
KYHI'YPCKHI

TRANSLITERATION

KAINOZOY
CHETVERTICHNAYA
GOLOCENE
SOVREMENNEYE
PLEYSTOTSEN
TRETICHNAYA
NEOGEN
PLIOTSEN
MIOTSEN
PONT
SARMAT
TORTON
GEL'VET
AKVITAN
BURDIGAL’
PALEOGEN
OLIGOTSEN
EOTSEN
PALEOTSEN

MEZOZOY

MELOVAYA
SENON
MAASTRICHT
KAMPAN
SANTON
KON’YAK
TURON
CENOMAN
AL'B
APT
BARREM
GOTERIV
BALANZHIN
NEOKOM

YURA
TITON
KIMERIDZH
OKSFORD
KELLOVEY
BAT
BAYOS
AALEN
TOAR

TRIAS

PALEOZOY

PERM'SKAYA
TATARSKIY
KAZANSKIY
KUNGURSKIY
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ENGLISH

CENOZOIC

QUATERNARY
HOLOCENE
RECENT
PLEISTOCENE

TERTIARY
NEOGENE

PLIOCENE
MIOCENE
Pontian
Sarmatian
Tortonian
Helvetian
Aquitanian
Burdigalian
PALEOGENE
OLIGOCENE
EQOCENE
PALEOCENE

MESOZOIC
~ CRETACEOUS

Senonian
Maestrichtian
Campanian
Santonian
Coniacian
Turonian
Cenomanian
Albian
Aptian
Barremian
Hauterivian
Valanginian
Neocomian
JURASSIC
Tithonian
Kimmeridgian
Oxfordian
Callovian
Bathonian
Bajocian
Aalenian
Toarcian
TRIASSIC

PALEOZOIC

PERMIAN
Tatarian
Kazanian
Kungurian



RussiaN TRANSLITERATION EnNGLISH
APTHUHCEMI ARTINSKIY Artinskian
KAMEHHOYI'ONBRHAA KAMENNOUGOL’'NAYA CARBONIFEROUS
CAKMAPCKNI SAKMARSKIY Sakmarian
YPAIIBCKHN URAL'SKIY Uralian
CHEIBCKANA GZHEL’SKIY Gaschelian
MOCKOBCKHAM MOSCOVSKIY Moscovian
HAMIOP (CKIIT) NAMYUR Namurian
BU3E (ICKHI) VIZE Visean
TYPHUE (MCKU) TURNE Tournaisian
IEBOH (CKAA) DEVON DEVONIAN
OAMEH (CKUIT) FAMEN Famennian
OPAH (CKHIT) FRAN Frasnian
JKUABET (CKHH) ZHIVET Givetian
SUGENH (CKUIL) EYFEL’ Eifelian
KOBIEHII (CKWI) KOBLENTS Coblenzian
JKENUH (CKU) ZHEDIN Gedinnian
CHIIYP (MIICKAS) SILUR SILURIAN
IYJI0B (CKUAM) LUDLOV Ludlovian
BEHIOK (CKH) VENLOK Wenlockian
BAJEHIT (CKUMN) VALENTS Valentian
OPOOBHUK (CIKASI) ORDOVIK ORDOVICIAN
JIMATTTENIT (CKHAI) LLANDEYL Llandeilian
APEHUY (CKUIT) ARENIG Arenigian
TPEMAJIOK (CKUI) TREMADOK Tremadocian
KEMEBPHII (CKAS) KEMBRIY CAMBRIAN
OOKEMBPUA DOKEMBRIY PRECAMBRIAN
HPOTEPO30M PROTEROZOY PROTEROZOIC
APXEN ARKHEY ARCHEOZOIC

The word for Upper is BEPXHUI (VERKHNIY), for Middle CPETHUI
(SREDNIY), Lower HIKHUII (NIZHNIY). Many of the rock terms are
similar to English words:

TECOK PESOK sand
TIINHA GLINA clay .
TAJIEYHUK GALECHNIK gravel
AJITIOBUR ALLYUVIY alluvium
CIIAHEIL SLANETS shale
NECYAHUR PESCHANIK sandstone
HU3BECTHSIK IZVESTNYAK limestone
KOHTJIOMEPAT KONGLOMERAT conglomerate
TIIAYKOHUT GLAUKONIT glauconite
KAMEHHASA COJIb KAMENNAYA SOL’ rock salt
THUNC GIPS gypsum
ATII'MOPUT ANGIDRIT anhydrite
- VI'OJlb uGoLr’ coal
JOJIOMUT DOLOMIT dolomite
MEPTEJIb MERGEL marl

Dr. Robert Viach, Department of Modern Languages, The University of
Oklahoma, kindly assisted in the preparation of the manuscript.

289



WHAT LIES BENEATH THE LUKFATA SANDSTONE?

Wrtriam D, PIrr

The oldest expused rock unit of the Ouachita Mountains in Oklahoma
is the Lukfata sandstone. This unit crops out in the central part of the Choe-
taw anticlinorium in southeastern Oklahomsa and is probably Ordovician in
age (fig. 1). In outcrop, it consists of approximately 145 feet of massive, well-
sorted, dolomitic sandstone, with thin, dark beds of shale, silistone, and
limestone. An intriguing question to be answered is: How thick is the Luk-
fata formation and what kinds of sedimentary rocks underlie it? Estimates
of thickness range from 500 to more than 20,000 feet (Tomlinson, C. W., 1954,
personal communication; Lyons, 1950; Ham, 1959). The thickness of sedi-
mentary rock beneath the oldest exposed rocks in the Choctaw anticlinorium
(and in the entire Ouachita Mountains) remains a compelling question that
can be answered ounly by drilling.

The kind of rock beneath the oldest exposed rock in the central Choctaw
anticlinorium, or “core” area, also remains an interesting question. The Crys-
tal Mountain sandstone and older rocks exposed in the Quachita Mountains
have been correlated cither with sandstones of the Simpson group or with
the underlying Arbuckle limestone, The upper part of the Arbuckle lime-
stone is more sandy in the eastern part of the Arbuckle Mountains than in
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Ficure 1, Index map of a part of McCurtain County, showing the cutcrop area of

the pre-Stanley recks (hatched) and of the Lukfata sandstone (black) in the core of
the Quachita Mountains.
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the western part. If this trend continues eastward from the Arbuckle Moun-
tains, the Arbuckle equivalent in the Owunachita Mountaing must be more
clastic and presumably more porous than that unit farther west. ’

In addition to answering the questions of the kind and thickness of the
sedimentary rock beneath the Lukfata sandstone, drilling in this area could
lead to the discovery of new oil and gas reserves. The area is a good pros-
pect for the following reasons:

Structure: Perhaps the most attractive thing about the core area as an
oil or gas prospective area ie its size. The anticline covers more than 200
square miles, and if the crest of it yields oil or gas, oil and gas might aleo
be found far down the flanks. The crest of the anticline is a low-dip area,
one that is essentially unfaulted. Hence, structurally, the area is quite
promising.

0il potential: The oldest rock exposed in the core area is the only clue
we have to the nature of the underlying rocks. This rock, the Lukfata sand-
stone, is largely a clastic formation, containing nearly 50 percent sandstone
or siltstone. Certainly if there is more than 10,000 feet of this kind of rock
beneath the surface, thick scctions of reservoir rock seem almost assured.

0il shows: Two wells that are less than 10 miles south of the core area
have had oil shows in Paleozoic beds. One is the Seahy Oil Co. No. 2 Harmon
(NBY, sec. 5, T. 8 S, R. 23 B.), which is bottomed in a fairly soft oil sand
below a chert bed (Davis, T. V., personal communication, 1958). The fact
that the oil is found below a bed of chert suggests that it is indigenous to the
Paleozoic rocks in which it is found. The age of the oldest stratum pene-
trated in this well is not known, but its degree of induration and the presence
of a chert bed indicate that it belongs to the Paleozoic Ouachita facies.
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THE TYPE SPECIES OF GLOBOBLASTUS HAMBACH

RoBerT O. FaY

The type species for Orbitremites Austin and Austin 1842 is Pentremites
derbiensis Sowerby 1825, from the Lower Carboniferous limestone of Eng-
land. This species is characterized as a globular blastoid with linear ambu-
lacra, with 4 spiracles and 1 anispiracle in raiced areas at the adoral tips
of the 5 extremely elongate deltoids, small side plates covering only the
abmedial one-half of the lancet, and one hydrospire fold on each side of an
ambulacrumn terminating in a hydrospire plate alongside the lancet plate.
This description is radically different from that of Pentremites norwoodi

Owen and Shumard 1850, the type species for the genunsg Globoblestus Hambach
1903.

Prate 1

Globoblastus norwoodi (Owen and Shumard), gross morphology.
Ficure 1. Oral view, x4.7, K. U. coll. 4197.
Ficure 2. Left posterior radial view, x3.5, K. U. coll. 4197.
Ficure 3. Plate layout, anal side toward top, x1.1, K. U. coll. 1385,
FIGURE 4. Stem impression on basal, x25, K. U. coll. 1385.
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Genus GLororLASTUs Hambach 1903 (emended)
Plates I-1V

Calyy ellipsoidal : ambulacra linear; spiracles 5, raised, with anispiracle
between an epideltoid and a hypodelloid plate; deltoids 4, short, confined to
summit ; side plates large, completely covering the lancet plate; hydrospires
2 on each side of an ambulacrum, terminating laterally in a hydrospire plate:
radial plate long, with radial limbs overlapping deltoids.

Prate II

Globoblastus norwoodi (Owen and Shumard). Detail of peristomal area, anal side
down, x13, Univ. . 500,
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Type species GLOBOBLASTUS NORWOODI (Owen and Shumard) 1850

Characteristics samc¢ as those of genus. Special internal morphologic
featuress are shown on plate IV, The oral opening (O), of which the mouth was
a part in the living animal (arrow pointing to black space), is pentagonal,
surrounded on four sides by deltoid lips (DL) and on the fifth (anal) side by
an epideltoid plate (ED). The anal opening (A), of which the anus was
a part in the living animal (arrow pointing to black space), is pentagonal,
epideltoid and hypodecltoid (HD) plates, coalesced internally with two ad-
jacent hydrospire canals (HC). Each spiracle (8) bifurcates internally into
two hydrospire canals (HC) ; with a deltoid septum (DS) between, connect-
ing the deltoid lip (DL) with the deltoid body (D). The first adoral pore
(P) appears to have two small poral canals leading internally to the hydro-
spire canal. The deltoid plate intolds internally into two hydrospire foids
(H) on each side beneath the radial plates near the radiodeltoid suture,
continuing aborally with similar infolds of the radial plates (pl. IIT, figs.
4, 7). It is presumed that water entered the pores into the hydrospires and
passed upward through the hydrospire canals, coming out of the spiracles.

Surrounding the oral opening is the ecircumesophageal ring (CE), a
double set of pentagonal canals that lead directly to the radial canal (RC).
The radial canal extends through the center of each lancet plate and appears
to be composed of two. canals for a short distance alongside the deltoid plate.
Two small coelomic canals (CC) appear to branch internally through the
base of the lancet plate from the main radial canal, a short distance from the
adoral end of the radial canal. The main radial canal of each ambulacrum
bifurcates adorally and the branches penetrate the center of the deltolancet
sutures on either side so as to meet the canal of an adjacent ambulacrum at’

FEXPLANATION OF I'LaTe ITI

Globoblastus norwoodi (Owen and Shumard), gross morphology.

Bp—-brachiolar pit L-—lancet

D—deltoid MF—main food groove
DL—deltoid lip P—pore

DS—deltoid septum Psp—primary side plate
ED—epideltoid R---radial
H—hydrospire RC—radial canal
HD—hypodeltcid SF—side food groove
HP—hydrospire plate SP-—side plate

Ssp—secondary side plate

Ficure 1. Peristomal area, anispiracle loward base, x6.4, K. U. coll. "1385.
Ficure 2. Peel secticn below spiracles, anispiracle down, x7.5, K. U. coll. 7449,

Ficure 3. Same as figure 2, deeper near radiodeltoid suture, showing suture be-
tween epideltoid and hypodelioid, x5.5.

FiGURE 4. Sume as ligure 3, deeper, showing right anterior deltoid overlapped by
radial Jimbs, with anterior lancet on left, x8.9.

FicuRe 5. Peristomal area showing accessory oral plates, x16, Univ. Il 500.

Ficure 6. Details of one-half of an ambulacrum, x41, mouth toward top, K. U.
coll. 7449.
Ficure 7. Cross-section of an ambulacrum, x22, K. U. coll. 2697.
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the center of the base of a deltoid septum, which is the point of lateral
bifurcation of this septum. At the junction of canals is an additional set of
smaller canals which forms an inner pentagonal ring around the esophageal
opening, each canal of this inner ring penetrating the center of the outer
pentagonal ring at the junction with the inward abaxial portion of the del-
toid septum. The inner ring is slightly proximal to and inward from the
outer ring to which it is connected. Of primary importunce is the presence
of small tubes extending distally from the outer ring toward the base of each

ExprLaNaTiON OF PraTE IV

Globoblastus norwoodi (Owen and Shumard). Internal mold showing detailed in-
ternal morphology, x13 (photograph) and x14.7 (line drawing), Univ. Il coll. 518.

A—apal area HC—hydrospire canal
CC-—coelomic canal HD—hypodeltoid
CE—circum-esophageal ring Q—oral area
D—deltoid P—pore

DL—deltoid lip R—radial
DS—deltoid septum RC—radial canal
ED—epideltoid S—spiracle
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deltoid septun and seemingly connecting with the spiracles (pl. IV arrow at
CE). The entire structnre has essential characteristics of the esophageal
ring and associated radial canals of living cchinoderms. The stone canal
and polian vesicles are comparable to. the small canals which seemingly reach
to the baxe of each spiracle, and the madreporite is comparable to a spiracle.
These observations and interpretations suggest that the lancet plate is built
by scerction around a radial canal and that water entered such canal by dif-
fusion from the hydrospires. It is significant that in all Silurian and Devon-

PLaTE IV
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ian blastoids, as well as in many later ones, the lancet plate is almost entirely
concealed by side plates, denoting complete disuse of the lancet plate as pri-
mary support of a food groove. In other words, the lancet plate is not part
of the ambulacral food gathering system but probably belongs to the respira-
tory system and only in later specialized forms is found to have taken on
structural functions in relation to the ambulacral food grooves. Thus Globo-
blasius, with lancet covered by side plates, is more primitive than Orbitremites
which has the medial part of the lancet exposed.

The side plates (SP) are roughly trapezoidal, when considered together.
The primary side plate (Psp) is actually referred to as the side plate and is
trapezoidal, with the secondary side plate (Ssp) resting upon the bevelled
adoral margin of the primary side plate and being triangular in outline (pl.
III, fig. 6). A brachiolar pit (Bp) occurs near the admedial tip of the second-
ary.side plate (medial referring to the line of the main food groove). The
side food groove leads frowm the brachiolar pit to the main food groove (MF),
with about three side food-groove sockets on either side. Bach hydrospire
pore corresponds in position with the middle portion of each primary eide
plate each of which has an elongate depression leading toward the pore.
There are about 10 ¢ide plates in 3 mm.

The basals are three, small, in basal concavity, similar to other globular
or ellipsoidal blastoids. The stem is round, about 1.6 mm in diameter, with
about 46 crenellae extending about one-fourth the way toward the center
from the periphery (pl. I, fig. 4) The oral area or peristome is commonly
covered with many small accessory oral plates (pl. III, fig. 5; plL 1I).

Remurks—Globoblastus Hambach 1903 is here resurrected as a valid
gencric name, distinet from Orbitremites Aunstin and Austin 1842. Glodo-
blastus, with short deltoids, an epideltoid and hypodeltoid with anispiracle
between, two hydrospire folds on each side of an ambulacrum, and large side
plates completely covering the lancet plate, is here considered the primitive
ancestor to Orbitremites, with the following trends toward the latter. The
short deltoids extended aborally into elongate deltoids, the epideltoid and
hypodeltoid fused to form one anal deltoid, the two hydrospire folds atro-
phied to one, and the lancet plate migrated outward to receive the food groove
of Orbitremites. These trends are common in many blastoid lineages. Of the
known elliptical spiraculate blastoids with hydrospire plates, these are the
only two genera whose species contain § raised spiracles. Globodblastus was
probably derived from a primitive type of ifesoblasius with an epideltoid and .
hypodeltoid plate on the anal side.

Repository—The whereabouts of Owen and Shumard’s type specimens is
unknown., The Owen collection, presumably containing Owen and Shumard’s
types, at Indiana University, was destroyed by fire in 1883 (Blatchley, 1917,
p. 116). The original specimens were collected from “the Burlington lime-
stone, at Burlington and Augusta, Iowa, and Oquawka, Illinois. The character-

istics of my figured specimens agreed with those of Owen and Shumard’s .-

description. Plesiotypes: University of Illinois, Geology Department, 518,
chert in upper part of Burlington limestone, either Louisiana or Curryville,
Missouri (pl. IV) ; 500 or 830 or 25-D17, lower part of Burlington limestone,
T.ouisiana, Missouri (pl. TII, fig. 5; pl. II). University of Kansas, Geology
Department, 1385 (pl. I, figs. 3-4; pl. III, fig. 1) Pike’ County, 2697 (pl. III,
fig. 7) Pike County, 4197 (pl. I, figs. 1-2) Lonisiana, 7449 (pl. III, figs. 2-4, 6)
Sweeney Quarry at Clifton City, all from the Burlington limestone, Missouri.
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New Theses Added to 0. U. Geology Library

The following Master of Science theses were added to The University of
Oklahoma Geology Library during the month of September, 1960 :

Distribution of Layton sendstone (Pennsylvanian), Logan County, Okla-
homa, by G. L. Bross.

Surface geology of the Jumbo Quadrangle, Pushmataha County, Oklahoma,
by H. C. Burrough. .

The economic geology of the petroleum and iron ore deposits south of
Jacksonville, Texas, by D. L. Norton.

Broken Bow Area Mapped

The most recent Oklahoma topographic map issued by the U. 8. Geological
Survey is that of the Broken Bow area in east-central McCurtain County. It
is a 15" quadrangle, mapped on the scale of 1:62,500 with 10- and 20-foot
contour intervals. The limits of the area are latitudes 34°—34°15 and longi-
tudes 94°30’—94°45". The area is the SEY% of the U. 8. G. §. Lukfata, Okla.,
380" topugraphic quadrangle, edition of 1902.
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Key Wolf (1886-1960)

Key Wolf died on October 12, 1960, at his home in Davis, Oklahoma.
He is survived by his widow, Mrs. Euline Capshaw Wolf, formerly of Norwan,
and by their three danghters and four sons.

Koy Wolf half Seotsman and half Chi

ALy oI, nall seoisman ang 2l

of Oklahoma as a studeut in 1905, He was one of the star foothall players
of Bennie Owen’s earlier teams and he played in all 45 games of the 1905
to 1909 seasons. Key received his Bachelor of Arts degree in geology
in 1910 and worked as field assistant for the Oklahoma Geological Survey,
first in mapping the Wapanucka limestone across Coal, Atoka, Pittsburg, and
Latimer Counties in 1908 and later that year working with C. A. Reeds
in the Arbuckle Mountains. In 1909 he was in D. W. Ohern’s party in north-
eastern Oklahoma. He taught in and later was superintendent of an Indian
academy at Wagoner, South Dakota. In the thirties he returned to a
farm at Davis and in that city he coached and taught in the schoo! system.
—-C.C. B.

w, came to The University

rame University

Mailing List for the Notes

The mailing list for the Oklahoma Geology Notes is being revised. For
that purpose we are enclosing an address verification card with this issue.
If you wish to continue receiving this publication, please return the enclosed ~
card immediately with your correct address. We must remove from the
list the names of those who do not reply.
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