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New Theses Added to O. U. Geology Library

The following Master of Science theses were added to The University
of Oklahoma Geology Library during the month of March 1961:

Areal geology of the Duke area, Oklahoma, by Albert J. Copley.

The subsurface geology of northeast Payne County, Oklahoma, by
Dale V. Dalton.

Mississippian rocks on western flank of Oklahoma City uplift, by Rob-
ert T. Ellzey, Jr.

Subsurface study of Pennsylvanian rocks of the south Wetumka area,
northeastern Hughes County, Oklahoma, by John H. George.

The geology of the western Glen Mountains, Oklahoma, by M. Charles
Gilbert.

Subsurface geology of the Hoffman gas area, Okmulgee and Me-
Intosk Counties, Oklahoma, by Burt E. Hamric.

Ferromagnesian minerals in basic igneous rocks, Raggedy Mountains
area, Wichita Mountains, Oklahoma, by William Louis Hiss.

Mineralogical study of altered basic intrusive rocks, Wichita Moun-
tains, Oklahoma, by Henry Derr Johnson.

Areal geology -of the Quartermaster area, Roger Mills and Ellis
Counties, Oklahoma, by Frank D. Lovett.

Sedimentary analysis of the Pennsylvanian system of southernmost
Sangre de Cristo Mountains, New Mexico, by Charles Edward Rambo.

Areal geology of Farris quadrangle, Pushmataha and Atoka Counties,
Oklahoma, by George Dale Ray.

Preferred orientation of plagioclase in basic rocks, Raggedy Moun-
tains, southwestern Oklahoma, by Pat Malone Rotan.

Investigation of reservoir conditions of lower Deese sandstones (Penn-
sylvanian) for a flood-project in the North Alma Pool, Stephens County,
Oklahoma, by John Reed Vanbuskirk.
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DiMENSIONAL GRAIN-ORIENTATION STUDIES OF
REeceENT CaNADIAN RIVER SANDS

L. M. Younc* anp C. J. MANKIN

The field of grain-orientation study is not extensive, and relatively
little work has been attempted on the sands of a recent fluvial environ-
ment. Most of the work done on grain orientation in sediments consists
either of a description of a method for determining orientation, or of
experimental results of grain orientation in current flow. In addition,
some work has also been done on grain orientation in beach sands
and in eolian deposits. '

Wayland (1939) showed that the long axes of clastic quartz grains
tend to parallel the trend of the crystallographic c-axis. Later workers
have confirmed this conclusion which is of prime importance in the determ-
ination of quartz orientation by optical means. Ingerson (1940) used
the results obtained by Wayland and found that the orientation of quartz
grains in ripple marks is radically different from that in pseudo-ripple
marks. (Pseudo-ripple marks are ripple-like features that are the result
of post-depositional processes). In ripple marks the c-axes tend to be
sub-parallel to the ripple-mark axis, but in the pseudo-ripple marks the
quartz c-axes are normal to the pseudo-ripple trend.

Schwarzacher (1951) used the universal stage in conjunction with
a binocular microscope and observed that the long axes of the quartz
grains (as well as larger clastic particles) tend to align themselves parallel
to the current and dip upstream. Dapples and Rominger (1945) obtained
approximately the same results as did Schwarzacher, and in addition ob-
served that the larger ends of the grains point upstream. Rusnak (1957a,
b) arrived at the same conclusions.

Curray (1956) studied grain image projections of beach sands and
found that the grains are aligned with their long dimensions perpendicular
to the beach trend, and that eolian deposits have the long axes of the
grains parallel to wind direction.

In a recent study (Young, 1960), a series of oriented, artificially
cemented samples were collected from the Canadian River in order to
determine whether some type of grain orientation exists in the small-scale
sedimentary features of a recent fluvial environment.

The Canadian River originates in northeastern New Mexico, flows
across the northern part of the Texas Panhandle and from west-central
to east-central Oklahoma, where it joins the Arkansas River. From its
source to the area of investigation the Canadian is underlain by rocks
of Paleozoic and Cenozoic age.

A careful analysis of sedimentary parameters (size and shape prop-
erties) of the Canadian River sands has been made by Pollack (1959).
In this study he investigated samples along the entire course of the river
from its source in northern New Mexico to its junction with the Arkansas
River in eastern Oklahoma.

The area of this investigation is in secs. 2 and 3, T. 8 N., R. 3 W., and
secs. 34 and 35, T. 9 N., R. 3 W,, Cleveland County, Oklahoma. In this

*U. S. Army, Fort Belvoir, Virginia



region the Canadian River is a broad, shallow stream with a channel
width-to-depth ratio of about 75:1. The river here flows upon recent
alluvium and cuts laterally into its own floodplain. The gradient is
approximately 4 to 5 feet per mile.

TEXTURE AND COMPOSITION

Investigation of samples collected from the above-mentioned area
revealed that the sand is subangular to subrounded by visual estimation
with Powers’ scale (1953). The principal mode lies in the fine-sand
class: ahout 60 percent of the grains have diameters between 2.0¢ and
3.0¢ (fine sand), and about 20 percent of the sand grains have diameters
between 3.0¢ and 4.0¢ (very fine sand). The silt-clay content is
commonly less than 10 percent, but locally may be as high as 30 percent,
and with a high silt-clay ratio.

Mechanical analyses and calculation of statistical parameters accord-
ing to the method of Folk and Ward (1957) and Folk (1959) show
that the sand has a mean size of 2.71¢. The sorting ranges from mod-
erately sorted to poorly sorted (¢; = 0.56-0.87). These sorting values
are in agreement with the values obtained from other river environments
and with the values obtained by Pollack (1959) in his earlier investiga-
tion of the Canadian River.

All the cumulative curves from the analyzed samples show a positive
skewness (Skg = 0.25-0.58), indicating an excess of fine material. The
kurtosis values rank from mesokurtic to leptokurtic (K¢ = 1.04-1.18), in-
dicating a somewhat better sorting in the central part of the curves
than in the tails.

A combination of these parameters suggests that the Canadian River
sand is bimodal, with the dominant mode occurring in the fine-sand class,
and the secondary mode in the silt-clay class. The bimodality may re-
flect variations in the source of sediments, or fluctuations in the trans-
porting power of the environment owing to variation in the amount of

discharge. . :
The Canadian River environment also contains sand. dunes. The
dune sand . (M, = 1.75¢4) is coarser than the common .river sand and

is thus classed as a medium sand. This sand is well sorted (O; = 0.46),
is only slightly skewed (Skg — 0.012) in the positive direction, and has
a mesokurtic value (Kg = 0.99), indicating an almost perfect Gaussian
distribution throughout the entire curve.

There is a slight mixing by wind of the coarser dune sand with
the normal river deposits, causing most size analyses to show a tail of
coarser material. The addition of coarser material is a contaminating
effect, and does not reffect the normal depositional energies available in
the river proper.

The river sand contains 75-80 percent quariz, less than 10 percent
plagioclase (some of which is virtually unaltered), about three percent
potash feldspar, and minor amounts of other minerals, including chert,
metamorphic rock fragments, carbonate rock fragments, mica, and heavy
minerals. The heavy minerals constitute 0.01-0.03 percent of the sand
by weight. The principal minerals are magnetite, hematite, zircon, gar-
net, ilmenite-leucoxene, tourmaline, epidote, apatite, and pyroxenes/am-
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phiboles. Pollack (1959) has done a study of the shape and roundness
for each of the minerals present in the Canadian River.

A study of the quartz types indicates that the sediments contain
straight to slightly undulose extinction and stretched composite extinction
types in subequal amounts. Using texture and composition in accordance
with Folk’s (1959) classification, the Canadian River deposits are classed
as fine sand: mature subarkose.

MEeTHODS FOR GRAIN-ORIENTATION DETERMINATION

A multitude of methods for grain orientation and petrofabric study
are known, but few of them are applicable to this problem. Many of
these procedures (Krumbein and Pettijohn, 1938; Krumbein, 1939) were
evolved for the study of pebbles and other coarse-grained material and
are therefore unsuitable for a study of the fine sand of the Canadian River.
Methods that involve an enlargement of grain images and subsequent
graphical analyses were also discarded (Dapples and Rominger, 1945; Cur-. .
ray, 1956; Rusnak, 1957a). These techniques were considered too cum-
bersome and time-consuming. :

Martinez (1958) has described a method for rapid orientation analys-
is utilizing a petrographic microscope and photometric equipment. The
method tests for optic alignment of quartz grains by measuring the
variation in the intensity of light passed through a gypsum plate as the
slide is rotated through different positions. From these intensity readings
one can calculate the preferred optical alignment, if one is present. This
method is based on the assumptions that the sediment.is essentially mo-
nomineralic and that the thickness of the slide is uniform.

The method devised for this study involved the use-of the universal
stage with the petrographic microscope. The orientation of the c-axes
of the quartz grains was obtained by procedures described by Emmons
(1943) and Fairbairn (1949) fo1r optic orientation of uniaxial minerals.
The c-axes of the quartz grains were oriented either parallel (equatorial
orientation) or perpendicular (polar orientation) to the axis of the
microscope. The azimuth and plunge of each c-axis were recorded, along
with the type of orientation. The results of each slide were plotted upon
a Schmidt equal-area stereographic net. The procedure for plotting is
described in Fairbairn (1949).

In the past, many workers have plotted results upon a stereonet
and then contoured the points to determine the areas of concentration
(Fairbairn, 1949). A superior practice that is currently being used
is to apply rigid statistical tests to the results. This procedure has been
used in this investigation. The test applied to the results of this study
is the chi-square (x?) test. This test measures the amount of departure
of any given distribution from a theoretical uniform distribution. The
greater the departure from a uniform distribution, the greater the prob-
ability that the observed distribution is the result of some external agent.
A more detailed explanation of the general aspects of this test is given
by Dixon and Massey. (1951).

‘Depending upon the direction of sectioning of the slide (parallel
or perpendicular to current direction), azimuth and plunge can have in-
terchangeable meanings. Therefore it is necessary to be able to test for
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both types of orientation. The tests used for this purpose are specialized
versions of the general chi-square test.

A test devised by Winchell (1937) was used to test for plunge. The
net is divided into a series of ten concentric bands of equal area. Each
band represents a range of plunge angles, and the concentration of points
within each band is compared with a uniform distribution. If the value
of P (probability) is 0.05 or less, it is considered to have significant
plunge orientation. A value of 0.05 means that there are five chances
in 100 that a random distribution would have equal or greater concentra-
tion.

A test devised by Tukey (1954) and Rusnak (1957a) is used to
test for azimuth orientation. This test measures departure from a uni-
form 0°-180° distribution. The stereonet is divided into a series of
nine wedges between 0° and 180°, and the number of points within each
wedge is recorded and compared with a uniform distribution. Points
in the other half of the circle (180°-360°) are treated as supplements
and placed in the proper wedges (e. g., points lying between 20°-40°
and 200°-220° are all placed in the 20°-40° wedge). The 0°-180° line on
the plot is a diameter drawn parallel to the long dimension of the slide.
In order to interpret azimuth orientation results correctly, it is extremely
. important to note whether the slide has been cut parallel to or perpendic-
ular to current direction.

In the Tukey-Rusnak test values of P greater than 4.61 have the
same significance as do values of 0.05 or less for the Winchell test.

SAMPLING AND. SAMPLE DESCRIPTIONS

Samples were collected from several small-scale sedimentary features
present in the Canadian River environment. The sampling method de-
cribed by Young and Mankin (1960) is a simplified version of the
method described by Brown and Patnode (1953). i

Two aspects should be kept in mind when studying dimensional orien-
tation of sand grains. The features sampled should be representative
of the recent environment. The features should also be those which will
tend to be preserved in the geologic record. In order to obtain a rep-
resentative sample from any feature vertical control is important. In
this study the sample was taken from the top inch or less of any of
the sampled features. The uppermost surface was excluded because of
the chance of modifying effects by wind action upon the fluvial featurz,

Channel Deposits

Minor (rill) channel deposits—The largest channels included under
-this heading are developed upon the floodplain proper {fig. 1}. These
features are properly classified as rill channels and enter the stream chan-
nels at right angles. These rill channels are commonly 10 to 14 inches
wide, about 4 feet long, and 1 inch or less deep. Small delta-like deposits
are present at the mouths of these rills.

Other channels included in this category are much smaller than the
above mentioned types. These develop along the outer margins of sand
bars, and commonly are only a few inches wide and less than 0.5
inches deep.
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Floodplain channel deposits. — These channel deposits are the result
of encroachment of water from the main channel onto the floodplain
during flood stage. The features exhibit almost straight paths, and meas-
ure 4 to 6 feet in width, about 18 inches in depth, and several hundred
feet in length. '

Ripple Marks

These structures are the result of current action. Two distinct classes
are recognized, apparently a result of differences in current strength. Both
classes exhibit a marked asymmetry, with steep lee slopes (30°-35°),
and more gently dipping stoss or upstream slopes (5°-10°). The trend

of these ripple marks is always perpendicular to current direction.

Lincar ripple marks.—These features are characteristic of gentle to
moderate current action (fig. 2). The ripples have wave lengths between
4 and 8 inches, amplitudes of approximately 0.5 inches, and uniform
trends that may extend for several feet. This type of ripple mark is
common both on channel bottoms and on the floodplain itself where it
results from overflow of adjacent channels. In the Canadian River the
maximum depth of water under which these linear ripples form probably
does not exceed one foot because few channels in which they occur exceed
this depth.

Linguloid ripple marks.—These ripple marks are characteristic of
a more rapid current than are the linear types (fig. 3). The more vigorous
current action produces irregularly trending ripples, consisting of a series
of intersecting arcs. Each arc is 6 to 10 inches wide, with an amplitude
of 1.5 inches. Wave length from crest to crest averages about 12 inches.
These ripples are developed near the centers of large channels and on the
floodplain. The maximum depth of water does not exceed 18 inches.

—

U

3tger —

Ficure 1. Rill channel in the Canadian River. Channel with small delta-like feature
entering main channel at right angle. Bar scale is approximate.

(Drawing by Roy D. Davis)
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(il T 6 inches

Ficurg 2. Linear ripples. Ripple trend with current direction shown by arrows.
Bar scale is approximate.

(Drawing by Roy D. Davis)

Bar Deposits

The larger bars present in the Canadian River form when part of
the floodplain is cut off and incorporated into the main channel (fig. 4).
- Smaller sand bars are common on the floodplain and are associated with
pieces of drift. Their origin is thus a function of local variation in cur-
rent velocity, and consequently. of load deposition. These features are
small, commonly a few feet in length and breadth, and are as much
as one foot high. In places the bars have been reworked by subsequent
currents and show a terracing effect along the outer margins.

ResuLTs oF GRAIN-ORIENTATION STUDIES

The results of the dimensional orientation studies are based upon
the c-axis orientation of 100 grains in each of 17 slides.

Channel Deposits

These studies have shown that grain orientation exists in all types
of channel deposits. In nearly all cases there was good agreement between
results and theoretical prediction. The grains were found to have a
strong tendency to align themselves with the long dimensions (c-axes)
-parallel to the current direction (fig. 1). This is in accord with the
observations of Rusnak (1957b). However, there is no conclusive evidence
to show imbrication. '

Ripple Marks

- Although the mechanics of formation of asymmetric current ripples
are incompletely understood, their origin is related to a critical stream
velocity at which the sand particles begin to move.

Ingerson (1940) analyzed ripple marks and discovered that the sand
grains are oriented with their long dimensions parallel to the ripple
trend. Analyses of the Canadian River sands demonstrate that linear
ripples have grain orientations parallel to the ripple trend but linguloid
ripples have grain orientations perpendicular to their trends.

Because linear ripples are the result of gentle to moderate current
action, there is a tendency for the grains to undergo a rolling motion
and to pile together with their long dimensions perpendicular to the
current direction (fig. 2).
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(Drawing by Roy D. Davis)

For linguloid ripples the current is more vigorous, and the grains
tend to assume a position of least resistance to the flow as they are piled
together. Thus the grains orient with their long dimensions parallel
to current direction, and the ripple marks consist of grains that have
been dumped or piled together with this orientation (fig. 3).

Bar Deposits

Grain orientation studies of bar deposits support the idea that the
grains are aligned sub-parallel to current direction (fig. 4). Only two
samples of bar deposits were analyzed and therefore the results cannot
be considered meaningful.

CONCLUSIONS

Previous work has shown that pebbles, coarse sands, and even medium
sands locally exhibit definite grain orientation.

The results of this investigation confirm the idea that there should
be a dimensional orientation of sands in a fluvial environment and that
this orientation exists in very-fine sand (3-4¢ range). Owing to dif-

o 2 teet

Ficure 4. Small bar in Canadian River channel. Bar is partly stabilized by plants.
Current direction is shown by arrows. Bar scale is approximate.

{Drawing by Roy D. Davis)
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ferences in grain orientation of linear and linguloid ripples, it is believed
that the stream velocity is the governing factor in the type of grain
orientation developed.

In spite of the positive results obtained from this study (i. e., pres-
ence of grain-orientation-in-the Canadian River-sands), the application to
paleo-fluvial environments is chiefly in a negative sense. The principal
suggested application of grain ocrientations has been in lineation or
trend studies. To this end this study can offer little encouragement,
because it has revealed complexities that have apparently either been
neglected or unanticipated in the river environment.
<7 At present the Canadian River has a braided main channel that me-
anders freely. During the rainy season the river frequently floods and
encroaches upon the floodplain. Consequently, the river deposits are
constantly changing in space and time.

Acting within 2 strictly uniformitarian framework, one can deduce
that streams in the geologic past must have resembled the Canadian River
iin such features as meanders, braided channels, sand bars, and floodplain
‘development. If this premise is accepted, it is possible to see why most
paleo-trend studies have met with little success.

To gather grain orientation samples successfully from the Canadian
River, one must exercise a vertical control of inches (or less) in order
to ensure homogeneity of the sample. Cores taken from drill holes can-
not meet this condition. Thus working in the subsurface one is faced
not only with the problem of knowing what he is sampling, but one cannot
even be certain that the sampling is confined to a single feature,

Because there are many trends rather than a single trend present in
a fluvial environment, and because of the sampling difficulties involved,
most subsurface trend prediction studies based upon grain orientation
are of dubious value.

Of secondary importance is the discovery that Ingerson’s method
(1940) of distinguishing pseudo-ripple marks will not work in all cases.
The present study indicates that linguloid and linear ripples have op-
posite grain orientation, and that the orientation observed in the linguloid
type corresponds to the orientation in pseudo-ripple marks.
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New Survey Publications

During the month of March the Oklahoma Geological Survey issued
two circulars.

One is Circular 54, Coal mining and landscape modification in Okla-
homa, by Dr. A. H. Doerr, associate professor of geography, The Uni-
versity of Oklahoma. The report describes the effects of coal mining upon
the physical and cultural landscape in the coal-mining areas of eastern
bO(l)dalaoma. It consists of 48 pages and 16 figures. Price: $1.00 paper

und.

The other is Circular 56, Pollen and spores from the Permian deposits
of the Cherdyn’ and Aktyubinsk areas, Cis-Urals, by S. R. Samoilovich,
translated by M. K. Elias. This significant Russian paper describes a
number of spores and pollen that are also found in the Permian of Okla-
homa. The book consists of 109 pages and 17 plates. Price: $2.25
cloth bound, $1.50 paper bound.
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A LARGE PENNSYLVANIAN ORTHOCONE
FROM OKLAHOMA

A. G. UNKLESBAY®

- . One of the largest Pennsylvanian orthoconic cephalopods on record
is a specimen of Mooreoceras normale Miller, Dunbar, and Condra, in
the collections at the University of Tulsa (fig. 1). It is from the Fort
Scott limestone, probably the Blackjack Creek member, east of Tulsa.

This specimen is exceptionally well preserved. It consists of an
internal mold of all the living chamber and much of the phragmacone. It
is 455 mm long and when theoretically reconstructed at the adapical end
it seems to have been nearly 700 mm long when complete. The mold
is essentially circular in cross section and expands rather gradually orad
from the apical end to a position about 50 mm behind the apical end
of the living chamber. From here forward the rate of expansion is re-
duced for about half the length of the living chamber. The adoral half
of the living chamber is rather abruptly coustricted and then expands
orad at a very slow rate. At the adapical end of this specimen the diameter
is 38 mm. At the position mentioned above, 50 mm behind the living
chamber, the diameter is 75 mm. At the mid-length of the living chamber,
which is the adapical end of the constriction, the diameter is 80 mm. At
the deepest part of the constriction, which is 15 mm anterior to the last
measurement, the diameter is reduced to 70 mm, and at the extreme
adoral end, which appears to represent the aperture, the diameter is
74 mm. Whether this constriction represents a decrease in the outside diam-
eter of the shell, or a thickening of the shell which reduced only the inside
diameter cannot be ascertained.

Only small bits of the test adhere to part of the specimen and they
are not well enough preserved to give any information regarding the nature
of the shell. The only ornamentation visible is the ventral ridge which
is common on many orthoconic nautiloids. In this specimen this ridge
is straight, low, and inconspicuous. Itis-about 1.5 mm wide.

The septa are simple and saucer shaped, and directly transverse. In
the adapical part of the specimen they are about 7 mm apart. Near
the middle of the phragmacone they are about 10 mm apart, but the last
few, just apicad of the living chamber, are more closely spaced, indicating
that this is a gerontic individual. - The sutures are essentially straight.

. The siphuncle is small, circular in cross section, and located ventrad
of the center. Where -the mold.is .42.5 mm in diameter the siphuncle
is 3.5 mm in diameter, and its center is 16.4 mm inside the ventral wall.

Although common and widely distributed, few specimens of this
species are well preserved and many consist of internal molds of only
a few camerae, and many are fillings of only one. The specimen de-
scribed here is one of the largest and most complete Pennsylvanian ortho-

“Department of Geology, University of Missouri, Columbia, Missouri.

Ficure 1. Large specimen of Mooreoceras normale Miller, Dunbar, and Condra,
%04, from Fort Scott limestone, east of Tulsa, Oklahoma.

(Photograph by Neville M. Curtis, Jr.)
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cones in North America. Miller and Owen (1934) described a specimen
from the Cherokee of Henry County, Missouri, which was about 400
mm long, and was completely septate,

This specimen was made available for study by the Department of
Geology at the University of Tulsa.

REeFerReNCE CITED
Micier, A. K., anp Owex, J. B, 1934, Cherokee nautiloids of the northern Mid-
Continent region: Univ. lowa, Studies Nat. History, new ser., no. 280, vol. 16,
p. 185-272.

Tae TYPE oF Devonoblastus REIMANN 1935

RoeerT O. Fay

The type specimens of Pentremites leda Hall 1862 (pl.'T, fig. 11), the
type species for the genus Devonoblastus Reimann 1935, are on deposit at
the New York State Museum, Albany, New York. There are two cotypes
numbered 451 and 452, and one hypotype numbered 5162. These speci-
mens are slightly crushed and are not well preserved.

Devonoblastus leda (Hall) 1862
Plate I, figures 1-4

Calyx 17 mm long by 9 mm wide, with vault 14.5 mm high and
pelvis 2.5 mm long, greatest width below midheight; pelvic angle 130
degrees, giving truncated ovoidal appearance in side view, with L/W 1.9
and V/P 5.8; stem round, about 1.5 mm in diameter, with about 50
crenellae extending approximately one-third of the radial distance toward
the round lumen from the periphery; basals 3, medium sized, confined
to aboral surface, with prominent rounded ridges; radials 5, long, over-
lapping deltoids, with long narrow sinus; deltoids short, visible in side
view; spiracles presumed to be 5, normally disposed, with anispiracle be-
tween a hypodeltoid and a superdeltoid; hypodeltoid rests on two un-
named plates; ambulacra narrow, linear, with lancet plate exposed along
main food groove in adoral half of each ambulacrum and completely cov-
ered by the side plates in the aboral half of each ambulacrum; side plates
normally disposed, with 26 side plates in 10 mm, each primary side plate
broadly quadrangular, with a secondary-er outer-side-plate resting on
the thevelled adoral and abmedial corner of each primary side plate and
a pore between the aboral face of a side-plate handle and the adoral face
of the adjacent secondary side plate at the ambulacral margin; brachiolar
pit near center of primary side plate along suture of secondary side
plate, with large brachiolar facets on side plates just abmedial to brachiolar
pit, and approximately three side-cover-plate sockets per side food groove
and five main-cover-plate sockets per side plate along main food groove;
hydrospires presumed to be five on each side of an ambulacrum. The
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PraTe I

Devonoblastus leda (Hall) 1862 Hamilton group, western New York

Ficure 1. Cotype 451, right posterior radial view, x44.

Ficure 2. Cotype 451, basal view, x5.8.

Ficure 3. Cotype 452. detailed ambulacral view, x389.

Ficure 4. Cotype 452. sketch of side plates, x389. Arrow points toward oral
opening.

Bf—brachiolar facet P—pore

Bp~brachiolar pit PSp—primary side plate
SSp—secondary side plate
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surfaces of the calyx plates have concentric striae or growth lines sub-
parallel to outer margins showing that the deltoids grew aborally from
the region of the mouth, that the radials grew outward from the radial
lip, and that the basals grew outward from a center close to the stem.

Other specimens of the species have been sectioned and these show
5 hydrospire folds on each side of an ambulacrum.

The only stratigraphic and geographic information accompanying the
types is Middle Devonian, Hamilton group, western New York.

Remarks.—Devonoblastus may be distinguished from Pentremites by
the fact that Pentremites lacks a superdeltoid, 2 unnamed anal plates, and
the hypodelioid in the anal interradius; its lancet is completely exposed
along its entire length, giving a petaloid appearance to each ambulacrum,
and it occurs in Mississippian rocks. If Pentremites were derived from
Devonoblastus, the superdeltoid, unnamed plates, and hypodeltoid would
have had to fuse to form one anal delioid and the lancet plate would
have had to migrate outward to support the side food grooves.

In the original article by Reimann (1935) in which he proposed
the name Devonoblastus, no mention was made of a type species for the
new genus. In order to rectify this oversight, Reimann (1942) proposed
the species Pentremites leda Hall 1862 as the type. In neither article
are the specimens described in detail nor are they figured. One had
to rely on the original description and illustration for morphological
information,
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NorTH OKARCHE FIiELD, KINGFISHER COUNTY,
OKLAHOMA

Joun T. Babo*

North Okarche Field is approximately three miles southwest of
Kingfisher and one mile north of Okarche in south-central Kingfisher
County, Oklahoma. The field, with a 640-acre spacing pattern, at present
covers four sections in the southwest corner of T. 16 N., R. 7 W., and nine
sections in the western third of T. 15 N, R. 7 W. (fig. 1). It extends
seven miles from north to south and is two to three miles wide. As of
February 1961, 13 wells were producing gas with some condensate and three
holes were being drilled (see Note, page 115).

Production in the area was discovered in August 1958 by Calvert
Drilling Company, of Oklahoma City, in its No. 1 Grummer (sec. 19,
T. 15 N, R. 7 W.) in the Manning zone, a reservoir in the lower part
of the Chester series (Late Mississippian). Calculated open-flow potential
of the well was 13,164,000 cubic feet of gas per day with a reported
25 barrels of 60°-gravity condensate per million. In 1959, Ohio Oil
Company completed the second well about three quarters of a mile to
the east. Then in 1960, Apache Oil Corporation drilled a third test
in sec. 5 of the same township. This was the discovery of the Southwest
Kingfisher Field. The Oklahoma Nomenclature Committee, Mid-Continent
Oil and Gas Association, on December 21, 1960, combined the North
Okarche and Southwest Kingfisher Fields and all contiguous oil and gas
producing areas, and redesignated the area as the North Okarche Field.
Table I gives the development history of the field.

North Okarche Field is classified as a stratigraphic trap because
there is little evidence of structural closure or nosing on the structure-
contour map at the top of the Manning zone (fig. 1). The trap exists
near the updip truncated edge of the Manning zone. Between the dry
hole (sec. 14, T. 15 N., R. 8 W.) drilled to the west in 1953 and
the producing well (sec. 8, T. 15 N., R. 7 W.), illustrated in figure 2,
165 feet of Mississippian section was removed previous to Middle Penn-
sylvanian deposition.

The Manning at many places in the field consists of an upper sand-
stone ranging from 35 to 50 feet in thickness, and a lower limestone 20
to 25 feet thick. Gray shale may separate the two rock types. The upper
sandstone, at places slightly oil stained, is light buff, fine to medium
grained with thin interbeds of gray, slightly calcareous shale. Porosity
ranges from 3 to 11 percent. The underlying limestone is buff, mottled,
finely crystalline, slightly oolitic, and sandy. However, in the Apache
Oil Corporation No. 1 Duggan-Bowman Unit (fig. 2) the lower member
is represented by calcareous sandstone underlain by gray sandy shale.

Depth to the producing zone ranges from 7,780 to 8,240 feet de-
pending on the structural position of the well location (table I, fig. 1).
Thickness of the productive zone averages between 9 and 14 feet. Cal-

*Geologist, Gulf Oil Corporation, Oklahoma City, Oklahoma. Published by per-
mission of the Gulf Oil Corporation. ’

113



Suronpoad -uoN 6¥2 ‘T 0961 ‘9 jsndny
1935940 ML-NPI-9 AyyaeD oW -uasoo 1 ‘ON
00S ‘8 pauopueqe 3 padsnia SuoN 288°8 aN MS 1s0d
a3 2Lt 0967 ‘L2 Anf
dooureJaN 193] 91 ML-NST-AT I3poayodg 1 ‘oN
1668 a/dOm 000°s d 2%0‘8-920 '8 $00°8 MN Fg I2ATRD
say g ut 1997 $1 a3 L1321 0961 ‘9 £[np
J93s8YD | °1esusapuod siqq §L°9 ¥ 8LT‘8-9L1°8 ML-NST-62 Jun 380A T ON
$82°8 a/don 001 '8 I0D ZL18-091°8 [1:3 o} MN g8 uedlidwy ued-owo
1995 g1 0961 ‘9 Amng
106 ‘L-868°L a3 L1t un
osurera 168°L-688°L ML-NST-8 uewrmog-ueddng T "ON
$52°8 d /40N 008 ‘ST JOD 088 ‘L-0L8°L 098°L AN MS MS uedtIdwy Ued-ayoedy
JOWIN aod a%e a3 L6T'T 0961 ‘8T Lep
a19353YD | -SUspuod S[qq 9 'IFI Y 3997 €1 ML-NST-8T U uSTiEiN T ‘ON
SL2°8 a/dOn 065 ‘€T 0D 261°8-6L1°8 LST ‘8 ds MN oMo
199§ 12
L68°L-298°L
PIotd Ja3yspdury] MS 9¥8 ‘L-0%8 ‘L
am £a2a09810 868 °L-088 ‘L a3 121’1 0961 ‘6 UdIEIN
I:s0y) | ojesuspuod Leads yyum $28°L-618°L ML-NST-S . moug T ‘ON
0L0‘s a/doOn o0L'y A LI L-%18°L 862 ‘L MN Fs ayoedy
say ¢ ur a3 1221 8G6T ‘L1 aung
J93s8YD | 9IBSUIPUOD STqq GE B 393 01 ML-NST-02 U JrdWNMID T ‘ON
.28 /40N §29°0T 4 T#1°8-1€1°8 $01°8 MN IS oMo
p1atd ayoxediO N
em £13A00810 | .09 "aBa3 ‘ADWIN Jod a3 2131 8g6T ‘9 isndny
¢odwreasly | ejesuspuod S1qq §Z W, 1937 0T ML-NST-6T Jswwnad [ ‘ON
08v ‘g /a0 $91°€T 0D 012 ‘8-002 '8 LTS aN O WIATED
-S$jJewrday Auwwmv
-pajexjauad -pajeaojxad Sutuuey (3997) -3ep uonarduro)
uorjewrxo} jsadsaqg U0Z [ejo], Jo doy uoleAd[™d -weu [[9M
-yidap B0, Tenjuajod rerjiur -suorjedojIaq o} yydaqg -uoIe207Y -I10pexadO

d1dld FHOUVIO HLYON ‘ZAYOLSIH INFWJOTIATA—T HTIVL

114



‘A/JIOW 00ST Jd "09'8S9°L ‘GS-€S9°L ‘0S-HP9°L suoneroyiog (99, 9seq ‘gr9‘L 4o, 2y Jo dog, ‘g60' ‘pues
M0 pay 9yl ur duoz Aed mou B Jo AI0A00SIp Ay yum pare[duwod uaq ooswm sey Nvmﬁﬁmﬂw% Wm .woz o.wz%om:mhmwwmfmoz

ML-N9T-0¢ PIIqpPay 1 'ON
N MN Z2/M sang
MB-NST-T nfy, BIRM T "ON
a8 MmN uedslIdwWy ued
a1 2121
uw«won.o ML-NST-08 nun a8133T 1T *ON
(14 2] 982°8 IN MS o4O
198319
180°8-6L0'8 g3 881°1 1961 ‘8 Axenaqag
1489YD O your-¥ $%0°'8-2%0°8 ML-NST-L jun 38904 T *oN
202°8 a/don 08’z 4 620°8-120°8 §20°8 ds MmN uedtIouwry. ued
1933 8
986°L-786°L
say (g ut £L6°L-TL6°L a3 §60°1 0961 ‘6% JI2qUISAON
43389YD ajesuapuod s1qq 91 ® GG6°L-£G6°L ML-NST-9 nup sajed 1T “ON
0%0°‘8 aq/dON 8sL's A 2P6°L-0¥6'L 926°L IMs IN AN IN uedpIdwy ued
Suronpoad-uoN a5 9LT'1 0967 ‘9T J2qUISAON
daureIa| ML-NST-82 UIpPIUV T ‘ON
002°8 pauopueqe § pa3dnid SuoN 8L6°L MN IS JI3ATED
Suronpoad-uoN a3 621°1 0961 ‘T€ I3901°0
J9153YD ML-NST-¥ un Zyumy 1T ‘ON
006°L pauopueqe 3 pad3nid auoN 8892 M8 IN uedrIswy ued
199) 8
SH9'L-E¥9°L
0%9°L-8€9°L g3 L21°1 0961 ‘12 120300
J3ureIdN £€9°L-TE9°L ML-NST-E€ 1 TIBYDTIN T "ON
590°8 a/dIom 009°¢ A 829°L-929°L £29'4 MSs 3N wedlIswy ued
a3 980t 0961 ‘¢ 19q00
J9389YD 1991 81 ML-NIT-T€ 380A L T "ON
3L6L a/JdON 008°LT 40D 8L8°L-098°L L¥8°L a8 MN oo
1997 g6 31 001t 0961 ‘.z Iequisydeg
JI9383Y) 8%8°L-528°L ML-N9T-2¢ AU xnotg T "ON
€06°L a/don 008'21 J00 S18°4-508°L 98L°L MS AN uedlIdWy ued -9ydedy
1991 6
8L L-8LL L g3 260°1 0961 ‘g1 Jequraydag
REYEE o) SLLL-TLL'L ML-N9T-62 Saoquallsny 1 ‘ON
6988, d/don sor’e A 89L°L-S9L L £SL°2 MS AN uestIoWY ued

115




- \& ﬁ‘\(«

4
<7133

John T. Bodo, 196/

/
]
- /

Ficure 1. Structure map of North Okarche Field contoured on top of Manning
zone (Late Mississippian) showing postulated eastern limit of zone. Contour
interval is 50 feet. .

culated open-flow production of individual wells ranges from 3,758,000
to 17,500,000 cubic feet of gas per day. Some crude oil was obtained
from Pennsylvanian sandstone, called “Layton,” at a depth of 6,331-6,
352 feet in the Apache-Pan American No. 1 Sioux Unit by drill-stem test-
ing, and later from perforations, but the amount was not considered
commercial. Production and reserve statistics are not available at present.
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THE StockTON FIELD—
KEY TO THE MARIETTA BASIN?

C. C. Reeves, Jr.* anp W. F. BrazeLron™

The Marietta basin, one of the smaller structural units of south-central
Oklahoma and the dominant structural feature of Love County, extends
to the northwest into adjoining Jefferson County, to the north into south-
western Carter County, and to the southeast into Cooke and Grayson
Counies, Texas (fig. 1). The fact that the Marietta basin is bounded
on the north by the Wichita-Criner Hills arch and on the south by the
Waurika-Muenster arch, both of which are outstanding oil-productive
trends, long ago directed exploratory attempts to the basin itself, yet to
date, no large oil field and only a few small ones are found within the
basin.

During the twenty-year period 1900-1920 some of the great producing
fields of south-central Oklahoma, such as Graham, Healdton, Hewitt, Loco,
and Velma were discovered, many of which lie close to the margin of
the Marietta basin. Finally, in 1924, the shallow Oscar and Spring
fields were discovered (fig. 1), and with their discovery a doubtfully
successful exploratory program was initiated which continues even today.
This sporadic 36-year exploratory program has experienced periods of
poor results but these have been offset by field discoveries such as Stock-
ton in 1936, Sivells Bend in 1946, Woodrow in 1950, North Pike and
[Niortheast Oswalt in 1951, and Thackerville and Northeast Leon in 1952
(fig. 1). Several minor discoveries, one of which produced only 339
barrels, have not necessarily discouraged exploration but have emphasized
the fact that oil is present in the basin.

Today the Marietta basin is once again the target of several ex-
ploratory efforts, especially since the 1957 discovery of basal Oil Creek
sand production in the southeast Marietta area and the mid-1959 discovery
of Hunton production at North Orr (fig. 1). The recent (December,
1960) discovery of production from Pennsylvanian sandstone southwest
of Marietta (fig. 1) is sure to renew interest in the Sivells Bend-Walnut
Bend area. In light of the conspicuous exploratory failures of the past,
the recent discoveries suggest the need for a re-evaluation of the entire
basin. Fortunately a cursory examination of a producing field such as
Stockton, the third Marietta basin discovery and the first commercial
oil field of Love County, is sufficient for this purpose.

Field Discovery Data—The Stockton Field, located in the trough
of the Marietta basin, covers parts of secs. 26, 27, 34, 35, and 36, T. 6 S.,
R. 2 W. (fig. 2). Discovery in 1936 was by Sinclair-Prairie No. 1
Stockton, a test which received considerable publicity at the time because
of its 10,388-foot depth. Drilling problems, other than excessive caving
of Cisco sands, were not encountered in the nearly flat-lying Pennsylvan-
ian strata, but when the wells were drilled below the basal Pennsylvanian
unconformity into Simpson rocks of Ordovician age at approximately
7,900 feet, excessive deviation occurred. More than 2,000 feet of inter-

#Department of Geology, Texas Technological College, Lubbock, Texas.
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Ficure 2. Base map of Stockton field.

mediate casing was set in the early wells to correct the Cisco caving but
today increased efficiency in mud technology permits the use of only
enough casing to protect the Cretaceous fresh-water sands.

Development in the field was slow after the discovery, and after
the 1938 abandonment of the Sinclair-Prairie No. 1 Felis, little was
done until the 1948-1951 period. To date 13 wells have been drilled
on the Stockton structure, 6 of which continue to produce by pumping.

Production-Reservoir Data—In the Sinclair-Prairie No. 1 Stockton
the Oil Creek “Birdseye” lime zone was treated with 10,000 gallons of
acid, and it initially yielded 302 barrels per day. The yield rate quickly
dropped to 47.5 barrels per day on swab. The Stockton well was then
plugged back to 6,920 feet to produce from the Stockton sand. Present
production ranges from 6 to 25 barrels per day per well, with cumulative
production as of January 1, 1959, set at 386,200 barrels.

Core analysis of the Stockton sand zone in two field wells shows
an average porosity of 12.9 percent, average permeability of 45.5 milli-
darcys, an average water saturation of 55.5 percent, an average connate
water saturation of 33 percent, and an oil saturation of 22.1 percent.
The gas-oil ratio in the field, at discovery, was 800 to 1 with an original
saturation pressure of 2,400 pounds per square inch.

Field Stratigraphy—The surface formation of the Stockton Field area
is the Lower Cretaceous Trinity sand and is underlain by approximately
2,000 feet of Permian and Pennsylvanian Cisco red beds. The Pennsyl-
vanian system, which is here predominantly shales and sandstones and
sandy shale with thin limestones in the upper part and massive sandstones,
shaly sandstones, and limy shales in the lower part, is represented by the
Hoxbar and Deese groups (figs. 5, 6). The Hoxbar, which is ahout
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SYSTEM EPOCH GROUP FORMATION
Cretaceous Comanchean Trinity
Permian Wolfcampian Pontotoc
ARBUCKLE OROGENY ~~r
Virgilian Cisco
Zuckermann
Missourian Hoxbar Daube
Anadarche
Crinerville
Confederate
MUENSTER UPLIF T~~~
. Chubbee*
Pennsylvanian ? De Deese Maroon*
ese Peabody*
: Stockton*
Desmoinesian
OUACHITA OROGENY -~~~
Atokan D iek
Hills [~~~ BOSTWICK UPLIFT~~~~~~
Morrowan
WICHITA OROGENY~rrommr
Bromide
Blackriveran Tulip Creek
Simpson McLish
Ordovician Chazyan Oi% Creek
Joins
Canadian
Arbuckle
Cambrian Croixan
Timbered
Hills
Precambrian

*Subsurface name.

Ficure 3. Generalized stratigraphic column, Stockton field.

2.300 feet thick in the field area, correlates poorly with the section
found on either side of the basin; but the Daube, Anadarche, Crinerville

and Confederate members are recognizable (fig. 5).

When correlated

southeast toward the Grayson County area the Hoxbar expectantly thick-
ens, and when correlated to the northwest an increase in thickness to
approximately 3,700 feet in a very few miles is observed. This is as-
tonishing considering the small closure of the Stockton structure and is
definitely inconsistent with the known facts of earlier depositional his-
tory. Apparently the Marietta basin, by Missourian time, was of regional
character, for the Muenster arch as well as the Criner Hills were buried.
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Because of the rapid increase in thickness northwest of Stockton the
possibility of faulting is not to be entirely ignored.
The Hoxbar is composed chiefly of shale separated by sandstones
and thin, grayish-white, fine-crystalline limestones which at many places
show evidence of past hydrocarbon saturation.
The Deese section, which is approximately 3,000 feet thick, contains
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Ficure 5. Correlation of limestones in lower part of Hoxbar group from Bulcher
field in Cooke County, Texas, northeastward across Marietta basin to southern
Carter County, Oklahoma. Line of cross section shown on figure 1.

several limestones, red to maroon shales, and massive, medium-grained
sandstones. These sandstones, a typical Deese group rock type, are present
in the Stockton area, the Stockton sand being important because it is oil
productive. The top of the Deese is marked by the appearance of red,
arenaceous shales with local rounded, imbedded quartz grains. Even
though this contact appears somewhat correlative to the Missourian-Des-
moinesian contact of the Ardmore basin the authors have found by
previous investigation that the ‘Deese Maroon, which marks the contact
in the Ardmore basin, appears approximately 1,000 feet beneath the
youngest Deese sandstone (Chubbee?) of the Stockton area. The Deese
thins with rapid uniformity when traced northwest of the Stockton area.

Underlying the Deese is a 450-foot section of coarse-grained, locally
conglomeratic imestones, interbedded gray to red shales and lensing sand-
stones which represent a Dornick Hills remnant (fig. 4).

No post-Simpson pre-Pennsylvanian rocks are present on the crest
of the Stockton structure because of pre-Atokan erosion; however, the
normal column probably occurs to either side. The Bromide formation,
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composed of interbedded gray, medium-grained, sandy shale and grayish-
white, medium-crystalline limestone, contains an upper limy sandstone-
sandy limestone member which closely resembles the producing zone at
Southwest Enville. The Tulip Creek does not contain a basal sandstone
member and is wholly a green, slightly pyritic, splintery shale. The un-
derlying McLish is predominantly a gray to brownish-white, medium-
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Ficure 7. Structure map of Stockton field contoured on top of Stockton sand.

crystalline limestone with thin shale interbeds. The basal McLish sandstone
has graded to a limestone with shale lentils.

It has been the habit of the operators to place the “Birdseye” lime
section in the basal McLish immediately beneath the McLish sand interval,
and to call the Oil Creek top at the “Birdseye™ base, more or less in
keeping with original definition. Yet in several producing areas of
southern Oklahoma, such as Southwest Enville, Caddo, and Southwest
Ardmore, the “Birdseye” is considered to be the upper member of the
Oil Creek formation. Because the “Birdseye” of the Stockton area is
found beneath the unit correlative to the basal McLish sand of nearby
Southwest Enviile, the authors consider the “Birdseye” as the upper
member of the Oil Creek formation. Beneath the “Birdseye” limestone
the Oil Creek is an interbedded sequence of dull-green shales and some
grayish-white, medium-crystalline limestones. The basal Oil Creek sand,
which has and is still yielding spectacular discoveries only 21 miles to
the southeast, has graded to limestone. A 300-foot section of impermeable
Joins rests upon the Arbuckle at a depth of approximately 10,350 feet.

Field Structure-—The Stockton trap is formed by approximately 300
feet of closure (fig. 7) in the Pennsylvanian strata immediately over a
much more accentuated pre-Pennsylvanian anticline, trend of both struc-
tures being northwest-southeast. Basal Pennsylvanian rests directly upon
Simpson Bromide in the field area.

Depositional History.~—During early Paleozoic time a broad regional
geosyncline covered south-central Oklahoma as well as great areas of
the surrounding states. Quiescent deposition, interrupted perhaps by
local movements, proceeded until the more violent pre-Woodward uplift.
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This disturbance, which resulted in the stripping of much of the upper
Hunton from parts of south-central Oklahoma, seems to have been local-
ized along trends which were later to become the Pennsylvanian orogenic
belts. After the pre-Woodford uplift the area once again received wide-
spread quiescent deposition until shortly after Springer time. Pennsyl-
vanian time was characterized by several orogenic uplifts which have
been used to define the Pennsylvanian formations and groups. After
deposition of Permian redbeds, south-central Oklahoma experienced gen-
tle uplift and peneplanation, remaining above sea level until Lower
Cretaceous time. Cretaceous deposition was followed by general uplift
which resulted in the present-day physiographic character of the area.

Summary and Conclusions.—Fortunately the geologic history, deposi-

tional and deformational, of any area is revealed by sample and electrical
log examination of its stratigraphic column. The geologic study, by
these means, of Stockton field wells reveals the following facts upon which
future exploratory programs within the Marietta basin must rely for
some measure of success:

1) General absence of sandstone in the basal Simpson forma-
tions in the Marietta basin is due to facies change rather
than to nondeposition or erosion.

2) Carbonate reservoirs, with possible commercial porosities/
permeabilities, exist in the Simpson section.

3) Token “Birdseye” production in 1936, combined with addi-
tional sample shows of oil from the Simpson section, is in-
dicative of accumulation.

4) Extensive truncation of pre-Pennsylvanian structures by
the pre-Atokan unconformity occurred.

5) Pennsylvanian strata exhibit closures over pre-Pennsylvanian
structures.

6) Dornick Hills carbonates are typically conglomeratic.

7) Domick Hills strata are generally underlain and overlain by
thin, impermeable shales.

8) Thinning of the Deese section takes place to the northwest.

9) An abbreviated Hoxbar section occurs in the Stockton area,

and increases in thickness to the northwest and southeast.
The northwestward lithologic change of basal Simpson sandstones
to limestones, which occurs between the Enville and Stockton areas, creates
interesting stratigraphic prospects, especially when the possibility of
substantial Simpson carbonate production is considered. Admittedly,
Simpson carbonates in the Marietta basin have consistently exhibited poor
porosities and permeabilities, yet they just as consistently yield good oil
shows. Obviously this production will remain non-commercial until in-
dustry is driven to develop more efficient means of stimulation, or per-
haps finds local areas of secondary permeability due to pre-Atokan erosion.
Precise correlation of post-Pennsylvanian tests may point out prev-
iously unsuspected pre-Pennsylvanian structures as well as small but wide-
spread post-Pennsylvanian closure. Specifically, Dornick Hills lithology
and stratigraphic position is conducive to oil entrapment, thinning of
Deese and Hoxbar sections is suggestive of overlap, onlap, pinchout, or
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fault traps, and local unconformable relations between the Hoxbar and
Deese are indicative of additional stratigraphic prospects.

Within the last few months independents and majors alike have
leased substantial areas within the Marietta basin. It is interesting to
note that these leased areas are defined when the geology of the Stockton
area is correlated to the regional geologic picture. Apparently others have
considered the Stockton area the key to the basin’s oil future. Although
the outlook for the Marietta basin is far from good, at least an air
of optimism exists. '
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Oklahoma Geological Survey Palynology Type
Collection

Recently the Oklahoma Geological Survey received from Jersey Pro-
duction Research Company the holotype specimens of two Libyan Silurian
spore spceles described in Micropaleontology, vol. 5, p. 331-334, by Dr.
W. S. Hoffmeister. These specimens have been added to the type- and
published-specimen collection of the Oklahoma Geological Survey. The
collection was begun four years ago and now contains, in addition to
Dr. Hofimeister’s Libyan types, those of L. R. Wilson, E. J. Tynan, J. L.
Morgan, J. B. Urban, R. W. Hedlund, and M. J. Higgins. Types by
the last four workers are described in The University of Oklahoma theses.
In addition, this collection includes all the specimens illustrated in their
theses except some published by J. L. Morgan in 1955. Most of the
other palynological and paleobotanical specimens published from The
University of Oklahoma and the Oklahoma Geological Survey are also
in the collection.

The type- and published-specimen collection is housed in an inner
room of the Oklahoma Geological Survey publication vault. The con-
struction of this vault is ideal for such a collection as it is dry and has
a uniformly cool temperature in addition to being fire, water, and tornado
proof. Access to the collection is possible only by permission of the
- Director of the Oklahoma Geological Survey, and though examination of
the types and other specimens is encouraged this must be done on the
premises because microscope preparations are easily damaged in transport.
For those unable to come to the Oklahoma Geological Survey, photomicro-
scope color transparencies of the specimens are available on loan or may
be purchased. Many of the types are illustrated by photomicrographs
taken at more than one focal level in order to show specific morphological
characters.

—L R W
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Reticulatia 1x THE BELLE City LIMESTONE

CarL C. Branson

The productid genus Reticulatia Muir-Wood and Cooper is recorded
from Virgilian rocks of Missouri, Kansas, Texas, and Oklahoma, and
from Early Permian rocks of Texas, Oklahoma, Kansas, and Nebraska.
Two specimens collected from the Belle City limestone by W. F. Tanner
and labeled Dictyoclostus americanus appear to belong to the genus. The
locality is SW14 sec. 17, T. 7 N., R. 7 E., Seminole County, Oklahoma,
and is Tanner’s Station 3088 (1956, p. 141, list on p. 82). The specimens
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Ficure 1. Reticulatia sp., interior of
brachial valve, xl.
(Photograph by Neville M. Curtis, Jr.)

One of the specimens is part of a ventral valve. 1t is strongly can-
cellated on the posterior area, marked by strong plications of unequal
size and by a few scattered spine bases on the anterior portion. The ear
is well developed, is marked by low indistinct costae, bears a spine at
the outer corner and another spine at the hinge line near the outer
corner. The other specimen is the interior of a brachial valve (fig. 1).
The cardinal process is not well preserved. The adductor scars are large,
complexly lobate. A short median septum is situated at mid-length of
the shell. The brachial ridges are lateral, roughly spoon-shaped, prom-
inent. Endospines are arranged in rows on the shell surface.

If the specimens are correctly assigned to the genus Reticulatia, the
range of the genus is extended downward to the middle part of the
Missouri series. The Belle City limestone is correlated with beds not
far below the Dewey limestone of northern Oklahoma and the Cement
City member of the Drum limestone of Kansas.

Rererences CITeD

Muir-Woop, HeLen, anp CooPer, G. A., 1960, Morphology, classification and life
22117)&5 of the Productoidea (Brachiopoda): Geol. Soc. America, Mem. 81,
p.

TANNER, W. F., 1956, Geology of Seminole County, Oklahoma: Okla. Geol. Survey,
Bull. 74, 170 p.

128



	97
	98
	99
	100
	101
	102
	103
	104
	105
	106
	107
	108
	109
	110
	111
	112
	113
	114
	115
	116
	117
	118
	119
	120
	121
	122
	123
	124
	125
	126
	127
	128

