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BiosTRATIGRAPHY AND RUGOSE CORALS OF THE
LowER PENNSYLVANIAN WAPANUCKA FORMATION
IN OK1L.AHOMA

Cuarres L. Rowert* anp Patrick K. SUTHERLANDT

ABSTRACT

The Wapanucka Formation is a fossiliferous limestone and shale
sequence of Lower Pennsylvanian age (Morrow Series) that is exposed
in the Arbuckle Mountains region in south-central Oklahoma and in
the frontal belt of the Quachita Mountains in southeastern Oklahoma.
A biostratigraphic study of this formation has been based on (1) de-
seription of the physical stratigraphy, (2) description of the rugose
coral faunas and recognition of the zonal distribution of some species,
(3) a preliminary petrographic study of the carbonates, and (4)
evaluation of faunal and lithologic associations.

Solitary rugose corals are common and in general are well pre-
served in the Wapanucka Formation. Nineteen species are deseribed
and are referred to nine genera: Empodesma, Stereoccorypha, Amplez-
ocarinia, Lophophyllidium, Leonardophyllum, Amplexizaphrentis,
Barytichisma, Komnckophyllum and Dibunophyllum. Two new
species, Kominckophyllum oklahomense and Leonardophyllum mor-
rowense, are described. The two distinet faunal zones recognized
are the Barytichisma zone in the lower part and the Koninckophyllum
zone in the upper part of the formation.

Comparison of the coral fauna of the Wapanucka Formation to
the described faunas of the Marble Falls Formation of central Texas
and the Hale and Bloyd Formations of northeastern Oklahoma sug-
gests partial equivalence to these formations, but more precise correla-
tions must await detailed biostratigraphic study in those areas.

The history of deposition of the Wapanucka Formation in the
Arbuckle Mountains area is outlined in three stages: (1) early develop-
ment of a carbonate shelf, (2) culmination of shelf development, and
(3) marine erosion and dissection of shelf carbonate muds and de-
position of odlites. The deposition of the Wapanucka Formation was
followed in this area by emergence, erosion, and slight tilting east-
ward, succeeded by transgression to the west and deposition of the
Atoka Formation.

:“University of Alaska.
The University of Oklahoma.



STRATIGRAPHY

Introduction.—The Wapanucka Formation is a fossiliferous lime-
stone and shale sequence of Early Pennsylvanian age (Morrow
Series) that is exposed in the Arbuckle Mountains and in the
frontal belt of the Ouachita Mountains in south-central and south-
eastern Oklahoma. This report has as its primary objectives the
description of the rugose-coral fauna of this formation, a description
of the physical stratigraphy, and a biostratigraphic evaluation of
the faunal and lithologic associations.

The Wapanucka Formation contains, in addition to the species
of rugose corals described herein, a large and varied assemblage of
tabulate corals, brachiopods, crinoids, mollusks, and several minor
faunal elements. Preliminary identification of 67 genera and more
than 100 species have been made, exclusive of the rugose corals.
The rugose-coral fauna includes 9 genera and 19 species, and pro-
vides a basis for both the biostratigraphic zonation of the Wapanuc-
ka and correlation with rocks of Morrowan age in northeastern
Oklahoma and in central Texas.

Strazigraphic relations and distribution—Surface exposures of
the Wapanucka Formation are limited to two general areas: (1)
outcrops along the northeastern and eastern flanks of the Arbuckle
Mountains, in Pontotoc, Coal, and Johnston Counties, Oklahoma
(fig. 1), and (2) exposures along the frontal belt of the Ouachita
Mountains in Atoka, Pittsburg, and Latimer Counties, Oklahoma.

In the Arbuckle Mountains region the Wapanucka Formation
1s underlain by calcareous shales of the Springer Formation, but the
contact between the two formations is covered in all exposures
studied and the depositional relationship of the two formations
could not be determined. In this region the Wapanucka Formation
is overlain unconformably by conglomerate, shale, and sandstone
of the Atoka Formation. The Wapanucka Formation in this area
cansists of a shale and limestone sequence that shows marked lateral
variations in facies and local intraformational unconformities.
Regional stratigraphic relations are summarized on the ribbon
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8 HISTORICAL REVIEW

diagram, figure 2, and the detailed stratigraphic sections on which
this diagram is based are included in appendix I. In the north-
westernmost exposures of the formation in the Arbuckle Mountains
area (locs. 3, 4, Pontotoc County), the formation consists of highly
fossiliferous calcareous shales, darker unfossiliferous shales, and
thin argillaceous bioclastic limestones. This facies interfingers to
the southeast with a lower sequence of shales and thin limestones,
an intermediate sequence of bioclastic and cherty limestones, and
an upper odlitic limestone member. The maximum observed
thickness of the Wapanucka Formation in the Arbuckle region is
181 feet, at locality 3 in Pontotoc County.

In the western frontal belt of the Ouachita Mountains the
Wapanucka consists of a lower sequence of interbedded spiculites
and spiculiferous shales and an upper sequence of cherty, odlitic,
bioclastic, and microcrystalline limestones. The maximum thick-
ness recorded in this facies is 356 feet at Limestone Gap (loc. 18)
in Atoka County. Northeastward, along the frontal belt of the
Ouachitas, the upper limestones are gradually replaced by lenticular
sandstones and unfossiliferous shales, a transition which takes place
primarily in southern Pittsburg County. The entire section thickens
to more than 450 feet in Latimer County, and in Le Flore County,
near the Arkansas state line, Wapanucka equivalents cannot be
clearly distinguished. The Wapanucka Formation throughout the
Ouachita region is intensely deformed and is faulted into imbricate
strike ridges which commonly expose near-vertical strata. The
formation is underlain by spiculiferous shales of the “Pennsylvanian
Caney” formation, which are similar in gross features to those in
the lower part of the Wapanucka Formation. At present no satis-
factory criteria are available for establishing the base of the Wapan-
ucka Formation in the frontal Quachita area. In this region the
formation 1s apparently in fault contact at all localities studied with
shale and sandstone of the overlying Atoka Formation.

Original definition and historical review—The Wapanucka
Formation was first described by Taff (1901) from exposures near
the settlement of Wapanucka, in Johnston County, Oklahoma. This
formation was further defined by Wallis (1915), who divided the
Wapanucka in the Ouachita region into eight lithologic members
and the exposures in the Arbuckle region into several less well-
defined members. Subdivisions and restrictions of the formation

made by Harlton (1938) have not been supported by detailed field
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investigations, and the boundaries of the Wapanucka Formation
as originally defined by Taff in 1901 are followed here. Studies in
which the Wapanucka Formation is briefly discussed but not de-
scribed in detail include those by Morgan (1924), Hollingsworth
(1933), Harlton (1934), Kuhleman (1948), Barker (1950), and
Cline (1960). Recent investigations of the Wapanucka Formation,
including both petrographic and biostratigraphic studies, have been
made by Rowett (1959, 1962, 1963a and 1963b).

Rugose corals and biostratigraphic zonation.—Colonial rugose
corals are absent in the Wapanucka Formation. Tabulate corals are
common, and collected material has been identified as species of
Michelinia, Striatopora, Acaciapora, and Cladochonus.  Solitary
rugose corals occur at several horizons in the Wapanucka and are
herein described as species of Empodesma, Stereocorypha, Amplexo-
carinia, Lophophyllidium, Leonardophyllum, Amplexizaphreniis,
Barytichisma, Koninckophyllum, and Dibunophyllum. Some species
show no clear evidence of zonal distribution, and several species
occur sporadically throughout the formation. An example is Lopho-
phyllidium idonium, a species which at several localities can be
collected from both the basal shales and the upper odlitic limestones.
Several coral species are uncommon in the Wapanucka Formation,
such as species of Empodesma, Stereocorypha, and Amplexiza-
phrentis. These forms occur in small numbers at isolated, widely
spaced localities, and their biostratigraphic distribution in the forma-
tion cannot be evaluated.

Two distinct faunal zones, based on the occurrence of rugose
corals (fig. 3), have been recognized in the Wapanucka Formation.

The Barytichisma zone is a lower zone characterized particularly
by a zaphrentid coral, Barytichisma callosum. This species occurs
in calcareous shales and thin bioclastic limestones in the lower part
of the formation throughout the Arbuckle region. In the northwest-
ernmost exposures of the formation, in Pontotoc County, in the
lower calcareous shale facies of that area (fig. 2), the zone also
includes Leonardophyllum morrowense and Lophophyllidium min-
utum. The Barytichisma zone has not been recognized in the Oua-
chita region where the lower part of the Wapanucka Formation
consists of spiculites and spiculiferous shales which contain few
corals.

The Koninckophyllum zone is an upper zone characterized by
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the aulophyllid corals, K. nitellus, K. oklahomense, and K. simplex.
This zone has been recognized in both the Arbuckle and Ouachita
regions. In the Arbuckle area, the zone occurs in argillaceous bio-
clastic limestones and calcareous shales in the northwesternmost
exposures and in bioclastic and cherty limestones in the upper-
middle part of the formation below the upper odlitic limestones
in the southeast. In the frontal belt of the Quachitas, the zone
occurs in a variety of limestone types, including bioclastic, cherty,
oolitic, and microcrystalline limestones but invariably is restricted to
a stratigraphic interval of 6 to 10 feet in the upper part of the forma-
tion. 'The Koninckophyllum zone in the Arbuckle region is charac-
terized by K. nitellus and K. oklahomense; in the Ouachita region
it 1s characterized by K. simplex, K. nitellus, and Amplexocarinia
corrugata. K. oklahomense and K. simplex are similar but distinctive
species, which are geographically separated but occur at approxi-
mately the same stratigraphic horizon.

It will be noted that species of the Koninckophyllum zone
occur in rocks of several different lithologic types. This would
appear to indicate a wide environmental tolerance. In contrast, the
species of the Barytichisma zone, although stratigraphically restrict-
ed, occur only in calcareous shales and associated thin bioclastic
limestones.

History of deposition—The biostratigraphic study of the Wa-
panucka Formation described in this paper reflects the distribution
and migration of several lithotopes during Morrowan time in the
Arbuckle region. The resulting stratigraphic and facies relations
are shown on the ribbon diagram (fig. 2). The history of deposition
of this formation in the Arbuckle area can be described in three
stages:

(1) An early phase was characterized by the deposition of silt,
clay, and lime mud under uniformly low-energy conditions. The
depositional strike during this time was approximately NW-SE, and
the offshore direction was to the east or northeast. This general
trend was maintained throughout all depositional stages of the
formation in the Arbuckle region. These initial deposits are pre-
served as interbedded calcareous shales and argillaceous limestones
near the base of the formation. A sequence composed predomi-
nantly of shale in Pontotoc and Johnston Counties (loc. 3, unit A;
loc. 4, unit A; and loc. 16, units A-D) grades eastward into calcar-
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12 HISTORY OF DEPOSITION

eous shale and thin bioclastic limestones. The zaphrentid coral
Barytichisma is common in these rock types (Barytichisma zone).

(2) The second recognized phase was characterized by an in-
crease in the deposition of lime muds on an offshore shelf and the
appearance of restricted lagoonal areas on the landward (westward)
side of these deposits. The lagoonal deposits are preserved as thick
poorly fossiliferous dark-gray shales in Pontotoc County (loc. 3,
unit E). Odlitic and bioclastic sediments periodically were washed
into this area from the offshore shelf (loc. 3, units D, F) and are
interbedded with the poorly fossiliferous shales. Coral species of
the Koninckophyllum zone are characteristic of this depositional
phase.

(3) A third phase in the depositional history resulted in the
shallow-marine erosion of the semiconsolidated carbonate muds of
the shelf area. Locally channels were cut through these sediments,
and the relief on this surface in some areas was considerable. Shal-
lowing and increased wave activity produced conditions that were
favorable for the formation of oolites, and a blanket of odlites was
distributed over most of the area (fig. 2, upper oélitic limestones).
Large channels in northern Johnston County were filled with
strongly cross-bedded odlites, and, in one such channel (loc. 15),
cross-bedded units are up to 8 feet thick and have an aggregate
thickness of more than 70 feet. The fauna of the odlite consists
principally of brachiopods, moltusks, and crinoids. Only a few coral
species have been found.

The Wapanucka Formation is unconformably overlain by lime-
stone conglomerate, sandstone, and shale of the Atoka Formation.
Study of the composition of the basal limestone conglomerates in
the Atoka Formation (Rowett, 1963a) demonstrated that they were
derived almost entirely from erosion of the limestones of the sub-
jacent Wapanucka Formation. Erosion to a depth of at least 30 feet
is indicated in Johnston County. The conglomerate contains re-
worked corals from the Wapanucka Formation, including species
of Koninckophyllum, Stereocorypha, and Michelinia. Analysis of
the petrofabrics of the conglomerate suggests that it was deposited
as a beach gravel. These observations provide evidence for pro-
longed emergence and slight eastward tilting of the Wapanucka
Formation prior to deposition of the Atoka Formation in the Ar-
buckle Mountains region.
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Age and correlation.—In all published references to the Wapan-
ucka Formation it is considered to be Morrowan in age and equiv-
alent to some part of the Hale and Bloyd Formations in north-
castern Oklahoma and to some part of the Marble Falls Formation
in central Texas. This study supports these general correlations.

Most of the coral species here described have been previously
described by Moore and Jeffords (1945) from the Marble Falls
Formation or from the Hale and Bloyd Formations. However,
most of their descriptions of species are based on small numbers of
specimens from isolated localities. Little information is available
at present regarding the stratigraphic relations of these exposures or
the geographic distribution of the described species.

In central Texas, Plummer (1945, p. 65) divided the Marble
Falls Formation into a lower Sloan Member, an intermediate Big
Saline Member, and an upper Lemons Bluff Member. Plummer also
recorded his interpretation of the occurrence of the corals described
by Moore and Jeffords in the same publication. The two coral zones
which occur in the Wapanucka Formation appear to be recognizable
in the Marble Falls Formation. Barytichisma, which characterizes
the lower faunal zone of the Wapanucka, was reported by Plummer
as occurring primarily in the Sloan Member in the lower part of the
Marble Falls Formation. Similarly, species of Koninckophyllum
(described as Neokoninckophyllum by Moore and Jeffords) and
Amplexocarinia occur primarily in the upper Lemons Bluff Member
of the Marble Falls; these forms characterize the upper coral zone
in the Wapanucka Formation. However, more recent field studies
of the physical stratigraphy of the Marble Falls Formation by Bell
(1957, p. 2; personal communication, 1962) suggest that Plummer’s
lithologic divisions were not well founded and are partial lateral
equivalents. This faunal correlation with the Marble Falls Forma-
tion is therefore tentative, pending the results of future biostrati-
graphic studies of the Marble Falls Formation.

In northeastern Oklahoma the regional biostratigraphic rela-
tions of the Hale and Bloyd Formations are not yet established. A
majority of the corals desaribed by Moore and Jeffords (1945) from
this area were based upon specimens collected from a locality below
the dam at Greenleaf Lake. These strata are assigned in their pub-
lication to the Hale Formation, but Huffman (1958, pl. 4) mapped
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this area as part of the Bloyd Formation. In view of this disagree-
ment, references in the present study to the Greenleaf Lake locality
are designated as Hale (or Bloyd?) Formation.

More precise biostratigraphic correlations between the coral
faunas here described from the Wapanucka Formation and those
of central Texas and northeastern Oklahoma must await compre-
hensive zonal studies of the faunas in those areas.



PALEONTOLOGY

Introduction.—A primary objective of this study has been to eval-
uate the nature and extent of the variability within the coral species
described. Some morphological characters in rugose corals lend
themselves to quantitative treaiment, including those features that
can be counted, measured precisely, or computed. These include
number of septa at a given diameier; number, attitude, and spacing
of tabulae; and size and spacing of dissepiments. It is unfortunate
that scveial other characters which must be used in the description
of species cannot readily be quantified. Examples are the shape and
character of the axial structure and variations in the shape and devel-
opment of the cardinal fossula and alar pseudofossulac. We con-
sider the degree of internal thickening by secondary deposits of
skeletal tissue to be less important genetically than other factors,
but this feature is likewise difficult to express quantitatively. Thus
any discussion of variability in coral species can be based partly upon
quantitative methods but must also be based partly on those char-
acters that cannot be precisely measured.

Statistical methods are employed in this study primarily to ex-
press the expected limits of variability in certain morphological
characters in the described species.  Statistical discrimination of
species has been attempted in only one case, that of Leonardophyl-
lum morrowense, forms A and B. Good discussions of biometrical
methods in zoology and paleontology are given by Burma (1948),
Imbrie (1956), and Simpson and others (1960).

The assumption is here made that all individuals appearing to
belong to a particular species that occur at a single locality and with-
in a limited stratigraphic interval constitute a sample of a fossil
“population.” However, the recognition of indigenous faunas is
difficult in paleontology, and the degree of correspondence of fossil
“populations” to living biological populations is therefore conjectural.

Statistical notations.—The following characters have been treat-
ed quantitatively. All measurements were made with a micrometer
caliper or with a calibrated ocular in the binocular microscope.
alar diameter (d)—diameter of corallite, measured along a line per-

pendicular to the cardinal-counter plane
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tabularium diameter (d%)—diameter of tabularium, measured in
same section and along same line as the alar diameter

height (h)—linear distance between proximal end of corallite and
axis of corallite at any stage of growth

dissepimentarium diameter (d*)—diameter of dissepimentarium,
calculated from 4 (d—d")

number of major septa (n)—direct count of the number of major
septa, made in transverse section from which corresponding
diameter is recorded

septal ratio (n/d)—number of major septa per 1 mm diameter

sample size (N)—number of individual measurements

observed range (O.R.)—statement of the largest and smallest values
recorded for each varnate

mean (M)—arithmetic mean, given by——xqwhcrc Sy is equal to the

N

sum of all variates
standard deviation (S. D.)—a measure of the absolute variation in

/3(d?)
N—I
the sum of the squares of the deviations of each variate

from the sample mean :
coefficient of variation (C.V,)—standard deviation expressed as a

a given sample; given by\/ where 3(d*) represents

percentage of the mean; given by _@—IE/IS_DL |
standard error of the mean (S. Ea)—a measure of the reliability of

S.D.
the mean as an estimate of the true mean; given by—_‘\/ﬁ—

Measurements of diameter, septal count, height, and septal
ratio are recorded for all specimens, and measurements of tabular
ium diameter and dissepimentarium diameter are recorded where
appropriate in appendix II. The observed variation in diameter and
septal ratio has been computed for species where sufficient numbers

of specimens are available to be significant. These calculations are
included in tables 1-12.
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Biometrical methods—The most frequently treated morpholog-
ical character in recent quantitative studies of corals has been the
septal ratio, which is an expression of the number of major septa
occurring per 1 mm diameter (Chilingar, 1956; Rozkowska, 1957;
Oliver, 1960). In these studies, the number of septa was commonly
plotted against the corresponding diameter of the corrallite, which
provides, in most species, an easily obtained means of evaluating the
factor of increase in septal number throughout growth. This method
has the advantage of being useful in the study of fragmentary mater-
ial. The relationship of septal ratio to height was not recorded 1n
studies of the above-cited authors.

The solitary rugose corals from the Wapanucka Formation in
general arc well preserved, and many specimens are complete and
weather free from the rock matrix. This circumstance offered the
possibility of utilizing the added factor of height in relation to
septal ratio. We believe this provides a more meaningful basis for
the evaluation of septal insertion. A careful record, therefore, was
made of the height above the proximal end at which all transverse
sections were taken, and septal ratios have been plotted against
height (figs. 411, 13). It should be noted that these figures do not
depict true ontogenetic development because there is no evidence
that a linear relationship exists between the height of a corallite and
time (Burma, 1948, p. 742). Although it is undoubtedly true that
the over-all height of corals is related to their span of life, the effect
of local environments on morphology and growth rates in the ex-
tinct coral species studied cannot be evaluated. It also seems likely
that growth rates may have been accelerated during the early
ontogeny.

The distinction of the ephebic stage (mature or adult stage of
growth) from the earlier neanic stage (juvenile) cannot be made
objectively. A continuous growth series offers no more possibility
of objective subdivision into parts than does any continuum. A sub-
jective judgment, therefore, was made of the height at which fully
mature characters were present for each species studied. In this
study the mean septal ratio was calculated for successive stages of
growth by class groups of from 4 to 16 mm, depending upon the
size of the corallites and the availability of data. Deviation of each
variate from the sample mean (M) was computed, and a measure
of the absolute variation present in the sample was obtained (stand-
ard deviation, S.D.). The standard deviation in the adult stages of
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growth with respect to septal ratio, diameter, and tabularium ratio
is shown for most species (tables 1-12). The expected limits of
variation in the septal ratio were calculated as equalling M=3S.D,,
and are also given for most species (figs. 1-11, 13). It is possible
that multivariate analysis would approach the actual limits of vari-
ability more closely, but lack of data did not permit the use of this
method. The limits of variability established by the method used
should include about 99 percent of the variability actually present
and are generally considered adequate (Burma, 1948, p. 729).

In Leonardophyllum morrowense, new species, slight differences
in septal ratio were obscrved to correspond to the degree of com-
plexity of the axial structure. The differences in septal ratio were
evaluated by means of a standard formula for the statistical discrim-
ination of samples (Simpson and others, 1960, p. 176) and were
found not to be significant. Nevertheless this slight difference, re-
lated as it is to the complexity of the axial structure, should be
recorded. These two groups of corals are therefore treated inform-
ally as form A and form B in the description of this species.

The over-all differences in the diameters of the tabularium and
dissepimentarium in Koninckophyllum oklahomense and K. sim-
plex are shown graphically (fig. 12). This diagram is based upon
the computed mean values for the diameters of the tabularium (d')
and the dissepimentarium (d®) by class intervals through all stages
of growth.

General procedures—The type specimens for most of the spe-
cies described in this study and for many related species of Lower
Pennsylvanian corals described by Jeffords (1942) and by Moore
and Jeffords (1945) were borrowed from The University of Texas
(Bureau of Economic Geology) and from the University of Kansas.
Unfortunately these type specimens consist of disarticulated, un-
polished, and saw-marked chips that cannot be adequately studied.
In most cases longitudinal cuts have partially destroyed transverse
surfaces, from which no thin sections were made. Virtually nothing
can be determined from the cut surfaces in early growth stages of
most of these specimens because of the close spacing of the septa.
The unfortunate condition of this material is attributable to the illus-
trative technique used by Moore and Jeffords in these studies. It
consisted of photographing transverse cut surfaces, enlarging the
photographs, and inking on them the interpreted structural features.
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The photographic emulsion was then bleached to leave a black-line
drawing. They then made longitudinal cuts of the specimen and
followed the same procedure. This method of illustration 1s not
recommended for type specimens.

Unretouched photographs of thin sections are used to illustrate
species in the present study. Specimens to which University of
Oklahoma catalog numbers have been assigned are designated by
the prefix OU; University of Kansas types by the prefix KU; and
University of Texas types by the prefix TU.

In describing the number and distribution of major septa, we
have followed the septal notation method used by Moore and Jef-
fords (1945, p. 83). For example, K 4 A 3 C 3 A 4 K indicates
counter septum, 4 metasepta, alar septum, 3 metasepta, cardinal
septum, 3 metasepta, alar septum, 4 metasepta, and counter septum
again. Counts are made in a clockwise direction in transverse
sections (viewed from above), and minor septa are not included.
Total number of septa in the above example 1s 18.

Morphological terms were used in this study as defined by
Moore, Hill, and Wells (zz Hill, 1956, p. 245). Generic diagnoses
are given, but we have followed the family designations as outlined
by Hill (1956) in Treatise on Invertebrate Paleontology.

Partial or total recrystallization has obscured or destroyed the
septal microstructure in many of the coral specimens available for
study from the Wapanucka Formation. Statements concerning
septal microstructure are recorded in the systematic section in those
species descriptions where a positive observation can be made.
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CORAL DESCRIPTIONS

Order RUGOSA
Family METRIOPHYLLIDAE Hill, 1939

Remarks—Hill (1956, p. 257) stated that members of Metrio-
phyllidae have the cardinal fossula on the convex side of the corallite.
However, at least two of the genera she included in this family do
not meet this requirement. The type species of Empodesma shows a
variable position of the fossula in relation to curvature (Moore and
Jetfords, 1945, p. 90), and Hill stated that the genus Szereocorypha
has the cardinal fossula on the concave side of the corallite.

Genus EMPODESM A Moore and Jeffords, 1945

Type species—Empodesma imulum Moore and Jeffords, 1945;
Lower Pennsylvanian, Marble Falls Formation, central Texas.

Diagnosis—Solitary corallites with long and thick protosepta
in the proximal region and the cardinal and counter septa joined
axially for some distance vertically from the proximal end. The
cardina) septum is commonly shortened in adult stages and a fossula
1s developed. Major septa are amplexoid and dissepiments are
absent.

Empodesma cf. E. imulum Moore and Jeffords, 1945
Plate 1, figure 1

Empodesma imulum Moore and Jeffords, 1945, p. 90, text-figs. 10-14.

Description—The single ceratoid corallite here described is
curved slightly in a plane between the cardinal and an alar septum
and has the cardinal fossula offset from the concave side of the
corallite. Complete height is estimated to have been more than 45
mm. The calice is crushed. The epitheca is 1.3 mm thick at the
calice and is marked externally by shallow septal grooves and low
interseptal ridges.

Major septa number 24 at a diameter of 6.0 mm (septal ratio,
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4.0) and increase to an observed maximum of 32 at a diameter of
15.0 mm (septal ratio, 2.1). Septa are irregularly amplexoid. At
the base of the calice in adult stages, major septa are long and are
uniform in thickness in the cardinal quadrants and shorter and
unequal in length in the counter quadrants (pl. 1, fig. 1b). In
early growth stages, all major septa are long and the cardinal and
counter septa join axially (pl. 1, fig. 1d). The cardinal septum
becomes irregularly shortened and thins distally. It occupies a
prominent fossula marked in the axial region by downbent tabulae.
Alar septa are distinctly longer than adjacent major septa in the
counter quadrants. The septal formula in the ephebic stage is
K9A5C5A9%K. No axial structure or minor septa are present.

Tabulae are complete, subherizontal, and downbent near the
periphery of the corallite and at the margin of the cardinal fossula.
From 5 to 7 complete tabulae occur per 10 mm vertically. Dissepi-
ments are absent.

Discussion—Empodesma itmulum, as defined by Moore and
Jetfords (1945, p. 89), is characterized by the obliquity of the calice
floor and by the junction in the early stages of the cardinal and
counter septa. These features are present in the single corallite here
described. Also in agreement are the irregularity of position of the
cardinal fossula in relation to the plane of curvature, the number
and attitude of tabulae, the development of the cardinal fossula,
and the amplexoid nature of the septa. The septa of the holotype,
as illustrated by Moore and Jeffords (1945, p. 91, fig. 10), are thicker
than those of the corallite here described and have a tendency to
be irregularly rhopaloid, but their illustrations of paratypes (1945,
figs. 11, 12) are variable in these respects.

Range and distribution—Empodesma imulum was described
by Moore and Jeffords from the Marble Falls Formation of Lam-
pasas County, Texas. This genus has not previously been reported
from the Wapanucka Formation. It has been found at one locality
in the Arbuckle region only.

Material and occurrence—One specimen from locality 24-E.

Genus STEREOCORYPHA Moore and Jeffords, 1945

Type species—Stereocorypha annectans Moore and Jeffords,
1945; Lower Pennsylvanian, Marble Falls Formation, central Texas.
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Diagnosis—Solitary corallites with long major septa, most of
which join axially, but an independent axial structure not developed.
The cardinal septum is commonly shortened in late growth stages
and occupies an obscure fossula. Dissepiments are absent.

Stereocorypha cf. S. spissata Moore and Jeffords, 1945
Plate 1, figure 2

Stereocorypha spissata Moore and Jeffords, 1945, p. 88, text-figs. 7, 8.

Description—The single trochoid corallite here described is
curved slightly in the cardinal-counter plane. The cardinal fossula
is on the concave side of the corallite. The incomplete height is
27 mm; diameter at the calice is 15.2 mm. The corallite is imbedded
in limestone and the epitheca is not observable.

Major septa number 36 at a diameter of 11.0 mm (septal ratio,
3.2) and increase to 39 at a diameter of 15.2 mm (septal ratio, 2.6).
Major septa are thin, straight, nonrhopaloid, and are united axially
by skeletal tissue in the immature stages of growth. The cardinal
septum is one-third to one-half the width of other septa and extends
into the axial region in early growth stages. It becomes shortened
in the ephebic stages and occupies a distinct cardinal fossula. Alar
pseudofossulae are narrow but well developed. The septal formula
at the base of the caliceis K 11 A6 C 6 A 11 K. Axial ends of major
septa coalesce in immature stages, but a true axial column is not
developed. Minor septa and dissepiments are absent.

Tabulae appear in transverse sections to be thin and widely
spaced.

Discussion.~Moore and Jeffords (1945, p. 88) based their
description of Stereocorypha spissata on two specimens from Lime-
stone Gap (loc. 18, this report). Only the holotype is illustrated
(1945, text-figs. 7, 8). The description here given of this species
is based on a single {ragmentary specimen, which is also from Lime-
stone Gap (loc. 18). It is smaller than the holotype (KU 7060-22a),
with which it has been compared, and has somewhat less scleren-
chyme in the axial region. The specimen here described is inter-
preted as an immature individual which belongs to this species.
Oblique transverse cuts through three additional specimens from
the same locality indicate that they also may belong to S. spissaza.
However, these specimens show considerable variation in the amount
of axial thickening. More material representative of this uncommon



GENUS AMPLEXOCARINIA 23

species is needed to evaluate the marked degree of variability that
is suggested by the available material.

The holotype of Stereocorypha annectans (TU P-11931c), de-
scribed by Moore and Jeffords (1945, p. 86) from the Marble Falls
Formation of Texas, has also been examined. This species differs
from S. spissata in having a significantly lower septal ratio and
stronger acceleration of septal insertion in the cardinal quadrants.

Range and distribution.—Upper part of the Wapanucka Forma-
tion at one locality in the Ouachita area.

Material and occurrence—Four fragmentary specimens from

locality 18-U.

Family LACCOPHYLLIDAE Grabau, 1928
Genus AMPLEXOCARINIA Soshkina, 1928

Type species—Amplexocarinia muralis Soshkina, 1928; Lower
Permian, Russia.

Diagnosis—Small cylindrical corallites with the amplexoid
major septa shortened in adult growth stages. No fossulae are devel-
oped. Tabulae are flat axially but are inclined downward at the
periphery. Dissepiments and an axial structure are absent.

Remarks—Uncertainty exists as to the generic assignment of
the small Pennsylvanian amplexoid corals here assigned to the genus
Amplexocarinia. Hill (1956, p. 258) stated that this genus occurs
only in the Permian of Europe and listed no genus in the family
Laccophyllidae as occurring in the Pennsylvanian System. At pre-
sent it seems advisable to follow Moore and Jeffords (1945, p. 140)
in using this generic name for Lower Pennsylvanian species with
characters which appear to be similar to the Permian species de-
scribed by Soshkina as the type species for Amplexocarinia.

Amplexocarinmia corrngata (Mather), 1915
Plate 1, figures 3-5

Amplexus corrugatus Mather, 1915, p. 90, pl. 1, figs. 7-10.
Amplexocarinia corrugate (Mather), Moore and Jeffords, 1945, p.
142, text-figs. 129-140.
Description.—The corallites here described are small, cylindrical,
or scolecoid; heights of available specimens range from 13 to 32



24 AMPLEXOCARINIA CORRUGATA

mm, and diameters range up to 5.5 mm. The epitheca is marked
externally by narrow septal grooves and broad, low interseptal
ridges. Small, radiciform processes are present at the proximal ends
of complete corallites.

Major septa number about 16 at a diameter of 3.4 mm (septal
ratio, 4.7) and increase to 22 at a diameter of 5.0 mm (septal ratio,
44). Major septa extend to the axis of corallites only within a few
millimeters of the proximal end (pl. 1, fig. 3d); distally, septa
withdraw to produce an open axial area. Septa are amplexoid in
mature growth stages and range in length from one-half the radius
immediately above tabulae to about one-third the radius immediately
below tabulae. The cardinal and counter septa commonly extend
as much as 1 mm into the open axial area. Alar septa are not identi-
fiable in the ephebic stages of growth. The septal formula of a
typical corallite (ephebic stage) is K 6 A? 3 C 3 A? 5 K. Minor
septa, dissepiments, and an axial column are absent.

Tabulae are complete, horizontal in the axial region, and
number from 3 to 4 per 10 mm vertically. They are distinctly
downbent near the periphery of the corallites at angles approaching
90 degrees and may be subparallel to the corallite wall for several
millimeters (pl. 1, fig. 4b).

Discussion.—The corals here described from the Wapanucka
Formation agree closely to those described by Mather (1915, p. 90)
as Amplexus corrugatus and subsequently described by Moore and
Jeffords (1945, p. 142) as Amplexocarinia corrugata (Mather). The
diagnostic features of this species are its small size, cylindrical to
scolecoid form, short amplexoid septa, and complete horizontal
tabulae, which are inclined steeply downward at their peripheral
margins. -

Range and distribution—Amplexus corrugatus was described
by Mather from units which he designated as the Brentwood Lime-
stone Lentil of the Bloyd Formation of northwestern Arkansas and
from the Morrow formation near Fort Gibson, in northeastern
Oklahoma. Corals described as Amplexocarinia corrugata by Moore
and Jeffords were collected from what these authors considered to
be the Hale Formation in northeastern Oklahoma. Moore and
Jeffords also assigned two specimens from the lower Marble Falls
Limestone of central Texas to this species. Amplexocarinia corrugata
has not previously been reported from the Wapanucka Formation
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and has been found only in the Ouachita Mountains region in the
Koninckophyllum zone in the upper part of the formation.

Material and occurrence—Qur description is based upon four
corallites from locality 18-U. This species also occurs at localities
19-E, 201, and 21-].

Family LOPHOPHYLLIDIIDAE Moore and Jeffords, 1945
Genus LOPHOPHYLLIDIUM Grabau, 1928

Type species—Cyathaxonia prolifera McChesney, 1860; Upper
Pennsylvanian, Illinos.

Diagnosis—Solitary corallites with a simple columella which
is formed by an expansion of the axial end of the long counter
septum, from which it may be separated in adult stages. Other
major septa, with the exception of the cardinal septum, are long
and are commonly rhopaloid. Tabulae are tent-shaped, and dis-
sepiments are absent.

Remarks.—The taxonomic history of the lophophyllidid corals
was reviewed by Jeffords (1942, 1947) and will not be repeated here.
However, we cannat agree with restriction by Jeffords (1947, p. 21)
of the genus Lophophyllidium “to species having a relatively large
axial column that contains radiating laminae” and the erection of
a new genus Stereostylus for species in which the columella is
relatively thin and lacks radiating laminae. Jeffords also stated
that Lophophyllidium differs from Stereostylus in having a thicker
epitheca and extensive internal deposits of sclerenchyme. These
features, as well as the thickness of the columella, are determined
primarily by the addition of skeletal tissue to the internal skeletal
elements. The degree of internal thickening is highly variable, even
within a single species, and there appears to be continuous gradation
between the two species groups represented. We do not consider
it possible to separate Szercostylus from Lophophyllidium consis-
tently, and we consider this genus to be a junior synonym of Lopho-
phyllidium. The genetic significance of the thickening of skeletal
elements in these corals is not known. Some variation in this factor
may represent responses of individual corals to environment and
may have no consistent genetic significance.
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Jeffords® argument that Stereostylus “can be distinguished gen-
erally from Lophophyllidium by examination of external features
of the corallite” (Jeffords, 1947, p. 38) is shown to be tenuous by
a comparison of his illustrated exteriors of representatives of the
two groups (compare Jeffords’ pl. 10 with pl. 20 and fig. 6 with
fig. 7).

Lophophyllidium idonium Moore and Jeffords, 1945
Plate 1, figures 6-9; plate 2, figure 1

Lophophyllidium idonium Moore and Jeffords, 1945, p. 96, text-figs.
25-28.

Description.—The corallites here described are small, steeply
trochoid, and straight or slightly curved. The position of the card-
inal fossula in relation to curvature could not be determined.
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Figure 4. Relationship of height to septal ratio (n/d)- in Lophophyllidium

idonium, based upon specimens from all localities. Circles indicate mean

values (M) for n/d, computed by classes (class intervals, 4 mm). OQuter lines

indicate expected limits of variability in n/d (based upon 3 standard deviations)
for all stages of growth at heights greater than 8 mm.
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Heights of complete specimens range from 18.3 to 365 mm and
maximum diameters from 9.7 to 16.0 mm. A prominent calicular
boss commonly extends as much as 5 mm above the calice floor.
The epitheca is 1 mm or less thick in adult stages and 1s marked
externally by narrow septal grooves and interseptal ridges. Trans-
verse rugae and growth lines are faint.

Major septa number about 14 at a diameter of 22 mm (septal
ratio, 6.4) and increase to an observed maximum of 28 at 12.0 mm
(septal ratio, 2.3). The expected limits of variability in septal ratios in
relation to height are shown in figure 4. It will be noted that the
septal ratio decreases uniformly throughout the upper part of the
corallites. Typically 24 to 28 major septa are at the base of the calice
in mature individuals. Major septa are markedly rhopaloid. Their
axial ends are united by skeletal tissue in quadrants (pl. 1, figs. 7c,
8) and are commonly united to the columella. The cardinal septum
is less than 2 mm long in neanic and ephebic growth stages and
occupies a narrow open or closed fossula, which narrows axially.
Metasepta adjacent to the cardinal fossula are not appreciably
deflected toward it. The counter septum is expanded axially to
produce an elongate, lathlike columella which lacks radial elements.
Interseptal spaces between the counter and counter-lateral septa are
commonly slightly wider than other interseptal spaces. Alar pseudo-
fossulae are narrow. A typical septal formula in the ephebic stage
isK8A4C4A8K (pl. 1, fig. 8). Minor septa are rudimentary.

Tabulae are complete, steeply inclined upward axially, and are
widely spaced. They number 1 or 2 per 10 mm. Tabulae cannot
be distinguished in the proximal one-quarter of the corallite where
internal skeletal elements are thickened. Dissepiments are absent.

TapLE 1—VARIATION IN Lophophyllidium tdonium

All measurements taken in growth stages higher than 8
mm from proximal end. Specimens from all localities are

included.
Diameter Septal
Ratio
N. 12 12
O.R. 6.1-12.0 2.3-3.6
M. 8.7 3.0
S.D. 2.09 0.469
C.V. 24.0 15.6
S.E.x 0.6 0.1
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Discussion—Comparison of topotypes to the holotype (KU
7151-21a) shows only slight interspecific variation. L. zdonium
appears to be closely related to L. confertum Jetfords (1942, p. 221),
based upon specimens from the Lester Formation near Ardmore,
Oklahoma. It differs from that species primarily in having a high-
er septal ratio and in being less cylindrical in shape. From the
specimens described in this paper as L. cf. L. angustifolium, this
species differs in having fewer tabulae and in having much mare in-
ternal thickening which results in a thicker columella, more rhopa-
loid septa, and thicker septa in the early stages. From L. minutum
this species differs in being of distinctly larger size, in having less
prominent alar pseudofossulae, and in the absence of marked curva-
ture in the early stages of the corallite.

The observed variation in diameter and septal ratio has been
computed for this species (table 1).

Range and distribution—Lophophyllidium idonium was de-
scribed from the Wapanucka Formation by Moore and Jeffords
(1945, p. 96) on the basis of three specimens from a locality which
corresponds to locality 16-D of this report. This species occurs in
several stratigraphic intervals in the Wapanucka Formation in the
Arbuckle region only.

Material and occurrence—Eighteen corallites; five specimens,
including two figured specimens (pl. 1, figs. 7, 8), are topotypes.
Material collected from localities 3-D, 4-A, 16-D (type locality), 24-
E, 26-A, and 27-A.

Lophophyllidium minutum Jetfords, 1942,

emended Rowett and Sutherland
Plate 2, figures 2-6

Lophophyllhdivm minutum Jeffords, 1942, p. 246, pl. 7, figs. 2-4.
Lophophyllidium minuwtum, Moore and Jeffords, 1945, p. 107, text-
fig. 4.

Description—The corallites here described are small, trochoid
to ceratoid, and straight or curved near the proximal end only.
Curvature, when present, is in the cardinal-counter plane with the
cardinal fossula located on the convex side. Observed heights of
complete specimens range from 9.0 to 16.5 mm and maximum dia-
meters from 4.8 to 9.7 mm. The epitheca is thick, relative to the
small size of this species, and is in excess of 1 mm at the calice of
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mature specimens. The epitheca is marked externally by narrow
septal grooves and rounded interseptal ridges. The calice contains
a prominent calicular boss. Rugae and growth lines are faint.

Major septa number about 8 at a diameter of 1.5 mm (septal
ratio, 5.3) and increase to an observed maximum of 24 at a diameter
of 8.0 mm (septal ratio, 3.0). The expected limits of variability in
septal ratios in relation to height are shown in figure 5. The septal
ratio decreases slightly throughout the ephebic stages. Typically
20 to 24 major septa are at the base of the calice in mature specimens.
The major septa are rhopaloid in the ephebic stages and are joined
axially to the columella by skeletal tissue. In the proximal one-
third of the corallite the septa are thick and are closely spaced. The
cardinal septum is less than 1.5 mm long in neanic and ephebic
stages of growth and occupies a well-developed, closed fossula,
which narrows axially. The counter septum is thickened axially
to form a lathlike columella, which lacks internal radial elements.
Alar pseudofossulae are narrow but distinct. Typical septal formu-
lae in the ephebic stagesare K6 A4C4A6Kand K5A4C4A
5 K. Minor septa are absent.

As many as 2 or 3 thin tabulae are visible in the upper two-
thirds of many of the corallites studied (pl. 2, figs. 6a, 6b). In
specimens in which they are present, tabulae rise steeply (50 to 60
degrees) toward the columella. Tabulae appear to be absent in the
remaining specimens. Tabulae may be present in the lower one-
third of the corallites but are obscured by close spacing of the thick
septa in this region.

Discussion.—In Jeffords’ original description of Lophophyllid-
ium minutum (1942, p. 246) and in Moore and Jeffords’ redescrip-
tion (1945, p. 107), tabulae were stated to be absent in this small
species. Tabulae clearly are present, however, in 14 of 30 corallites
assigned to this species from the Wapanucka Formation. These
corallites are otherwise completely indistinguishable from those
which apparently have no tabulae. Because all specimens were
collected from the same locality and interval in the Wapanucka,
it is concluded that they possibly represent a single-species popula-
tion. It is possible that tabulae are present in the early growth stages
of material described by Jeffords (1942) but are obscured by the
internal thickening characteristic of this species. We have examined
the holotype (KU 7385-21c) and tabulae appear to be present but

confirmation is prevented because no thin sections of the holotype
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are available. One illustration of this species by Jeffords (1942, pl.
7, fig. 2a) suggests the presence of tabulae.

Two corallites from the Wapanucka Formation figured by
Moore and Jeffords (1945) as Lophophyllidium minutum do not
clearly belong to this species. On the basis of their illustrations of
a specimen from Limestone Gap, their figures 56a and 56b (p. 105)
possibly represent an immature specimen of Stereocorypha, and the
specimen with an enlarged columella (fig. 55, p. 105) probably be-
longs to some other species of Lophophyllidium.

The diagnostic features of this species are (1) small size, (2)
well-developed alar pseudofossulae, (3) rhopaloid septa, (4) thick
epitheca, and (5) presence of a few tabulae in most specimens. It
is possible that tabulae are altogether absent in some individuals, but
this could not be confirmed.

Lophophyllidium minutum does not closely resemble other
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TABLE 2.—VARIATION IN Lophophyllidium minulum

All measurements taken in growth stages higher than 6
mm from proximal end. All specimens are from one locali-
ty and stratigraphic interval (4-A).

Diameter Septal
Ratio
N. 32 32

0.R. 6.0-8.0 2.9-4.3

. 5.9 3.6
S.D. 0.79 0.41

C.V. 13.4 114
Sy 0.14 0.07

species of lophophyllidid corals from the Wapanucka Formation or
from rock of equivalent age elsewhere.

The observed variation in diameter and septal ratio has been
computed for this species (table 2).

Range and distribution—Lophophyllidium minutum was ori-
ginally described by Jeffords (1942, p. 246) from the Hale (or
Bloyd?) Formation at Greenleaf Lake in northeastern Oklahoma
and also from the Otterville Formation (Lower Pennsylvanian) in
the Ardmore area of southern Oklahoma. The species is here re-
corded from the lower part of the Wapanucka Formation, near the
westernmost exposure of the formation in the Arbuckle Mountains
region. It has not been found in the Quachita area.

Material and occurrence—Thirty corallites are from locality
4-A.

Lophophyllidium ignotum Moore and Jeffords, 1945,
emended Rowett and Sutherland
Plate 2, figures 9-14

Lophophyllidium tgnotum Moore and Jeffords, 1945, p. 108, text-figs.

57, 58.

Description—The corallites here described are trochoid, un-
curved, or slightly curved approximately in the plane of an alar
septum. Observed heights of nearly complete specimens range
from approximately 18 to 34 mm and maximum diameters from
9.9 to 18.0 mm. The epitheca is thick and forms a distinctive peri-
pheral stereozone, which is as much as two-fifths the radius in
some specimens. The epitheca is marked externally by shallow
septal grooves and low interseptal ridges. Growth lines and rugae
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are inconspicuous. The calice contains a spikelike calicular boss.

Small radiciform processes are preserved at the proximal ends of
several corallites.
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Major septa number about 10 at a diameter of 2.0 mm (septal
ratio, 5.0) and increase to an observed maximum of 29 at a diameter
of 12.0 mm (septal ratio, 2.4). The expected limits of variability in
septal ratios in relation to height are shown in figure 6. It will be
noted that septal ratio decreases only slightly throughout the ephebic
stages of growth. Typically 22 to 26 major septa are at the base
of the calice in mature specimens. Major septa are subequal in
length, radially arranged, commonly slightly rhopaloid, and are
united to the axial structure by skeletal tissue except in the late
ephebic stage, in which they are shortened. The cardinal septum is
variable in length and tends to shorten in the ephebic stage, in which
it is less than one-third the length of adjacent metasepta. The cardi-
nal fossula is distinct and narrows axially. In neanic and early
ephebic stages the axial structure consists of a lathlike columella
formed from the swollen axial edge of the counter septum. In the
ephebic stage sporadic, irregular radial lamellae commonly develop
as part of the axial structure and produce an irregular radiating
structure. In late ephebic growth stages concentric secondary layers
of skeletal tissue may surround the lamellae to produce an axial
structure that is oval, subrounded, or irregular in cross section.
The axial structure persists as an independent structure into the
calice. Alar pseudofossulae are not developed. The septal arrange-
ment in typical corallites (ephebic stage) s K 7 A3 C3A7K
(pl. 2, fig. 9a) and K 8 A4 C4 A 9K (pl. 2, fig. 14b). The marked
acceleration of septal insertion in the counter quadrants is charac-
teristic. Minor septa are rudimentary and are commonly obscured
by the peripheral stereozone.

Tabulae are complete and are widely spaced. In one corallite,
tabulae are more numerous than is typical, and a transverse section

TABLE 3.—VARIATION IN Lophophyllidium ignotum

All measurements taken in growth stages higher than 8
mm from proximal end. All specimens are from one local-
ity and stratigraphic interval (23-B).

Diameter Septal

Ratio

N. 23 23

O.R. 6.9-12.0 2.3-3.3

M. 6.7 2.8
S.D. 141 0.28

C.V. 16.7 10.0
S.E.x 0.3 0.06
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of this specimen (pl. 2, fig. 10b) intersects approximately five
tabulae.  Structural features in the proximal one-quarter to one-
third of a corallite tend to be obscured by the closely spaced, thick
septa and by deposits of skeletal tissue. Dissepiments are absent.

Discussion—The above description is based upon topotype
material of Lophophyllidium ignotum which has been compared
with the holotype (KU 7134-21b). Moore and Jeffords’ statement
(1945, p. 108) that the cardinal septum in this species “remains dis-
tinctly shortened throughout growth” is incorrect. Their figured
paratype shows a long cardinal septum in what presumably is the
early ephebic stage (1945, text-fig. 58a). Compare their figure to
that of our figured topotype (pl. 2, fig. 9b), which shows the same
development. The cardinal septum becomes shortened in the Jater
ephebic stages. Moore and Jeffords did not give the location of the
cardinal fossula in relation to curvature for their figured type speci-
mens. In those of our specimens which are curved, the fossula
is not in the cardinal-counter plane but corresponds approximately
to the plane of an alar septum.

The axial structure in L. zgnotum is markedly variable, both on-
togenetically and among individuals of equivalent growth stage.
The variability of the axial structure in this species is due primarily
to irregularity in number and arrangement of septal lamellae and to
differing amounts of secondary skeletal tissue added to the column.

Lophophyllidium ignotum differs from other lophophyllidid
corals from the Wapanucka Formation in the character of the axial
structure and 1n its marked radial symmetry. In addition this species
differs from L. angustifolium and L. blandum Moore and Jeffords
(1945) in having a more prominent axial structure, thicker septa,
and a peripheral stereozone. L. extumidum Moore and Jeffords
(1945) also is characterized by internal thickening, but it has more
numerous tabulae, a thinner wall, and more distinctly rhopaloid
septa than are found in L. ignotum.

The observed variation in diameter and septal ratio has been
computed for this species (table 3).

Range and distribution—The original description of Lopho-
phyllidium ignotum by Moore and Jeffords (1945, p. 108) was based
on two corallites from the Wapanucka Formation at a locality
which corresponds to loc. 23 of this report. Our topotype specimens
came from the lower part of the Wapanucka Formation at this
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locality, and we have not found this species except in the Ouachita
region.

Material and occurrence—Nine topotype specimens from local-
ity 23-B. A single specimen from locality 21-H may belong to this
species.

Lophophyllidium cf. L. angustifolium Moore and Jeffords, 1945
Plate 3, figures 1-4

Lophophyllidium angustifolium Moore and Jeffords, 1945, p. 103,

text-figs. 44-46.

Description—The corallites here described are ceratoid and
straight or slightly curved. The position of the cardinal fossula 1n
relation to curvature cannot be determined. Incomplete heights
range from about 14 to about 20 mm and maximum diameters from
76 t0 10.6 mm. The epitheca is less than 1 mm thick at the calice
in ephebic growth stages and is marked externally by narrow septal
grooves and low, rounded interseptal ridges. Transverse rugae and
growth lines are faint.

Major septa number about 12 at a diameter of 25 mm (septal
ratio, 4.8) and increase to an observed maximum of 28 at a diameter
of 9.7 mm (septal ratio, 2.9). The expected limits of variability
in septal ratios in relation to height are shown in figure 7. The
septal ratio decreases throughout the ephebic stages of growth. In
mature individuals the base of the calice typically has 24 to 26 major
septa. The septa are slightly rhopaloid and are joined axially in
quadrants. Most septa tend toward a pinnate arrangement along the
cardinal-counter plane in both the cardinal and counter quadrants,
but a few are in contact with the columella. The cardinal septum
is less than 1 mm long in ephebic growth stages and occupies an
open fossula which narrows axially. The counter septum 1s distended
axially to produce a narrow, lathlike columella which persists into
the calice as a prominent calicular boss. Alar pseudofossulae are
obscure or absent. The septal formula of a typical corallite 1n the
ephebic stage 1s K 6 A 4 C 4 A 6 K. Minor septa are rudimentary
in one corallite and are absent in other specimens.

Tabulae are complete and rise steeply toward the columella
and are subhorizontal near the periphery of the corallites. They
number 2 or 3 per 10 mm in mature stages of growth. Dissepiments

are absent.
Discussion.—The assignment of these corallites from the Wa-
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panucka Formation to Lophophyllidium angustifolium is tentative.
The type specimens of this species, from Morrowan rocks of west-
ern Arkansas, have not been examined. The Wapanucka specimens
differ from published illustrations by Moore and Jeffords (1945, p.
102, text-figs. 44-46) in that the major septa are rhopaloid and the
columella is thicker and more persistent. They differ from L. idon-
zum primarily in having much less secondary thickening of internal
structures. Thus in typical specimens of L. idonium the colum-
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TABLE 4 —VARIATION IN Lophophyllidium cf. L. angustifolium

All measurements taken in growth stages higher than 5
mm from proximal end. All specimens are from one locali-
ty and stratigraphic interval (4-A}.

Diameter Septal
Ratio
N. 8 8
OR. 6.5-9.5 2.5-3.7
M. 8.0 3.2
S.D. 0.99 0.45
C.V. 12.4 13.1
S.E.qy 0.3 0.1

ella is thicker, the proximal portion of the corallite more dense, and
the major septa much more rhopaloid. The Wapanucka specimens
here compared to L. angustifolium differ also from L. :donium in
having more numerous tabulae and a distinctly lower septal ratio
at a corresponding height (compare figs. 4 and 7).

The observed variation in diameter and septal ratio has been
computed for this species (table 4).

Range and distribution.—The original description of L. angusii-
folium Moore and Jeffords (1945, p. 103) was based on a single coral-
lite from the Hale Formation one mile south of Morrow, Arkansas,
and two paratypes collected from Morrowan rocks near Greenleaf
Lake in northeastern Oklahoma. The specimens from the Wapan-
ucka Formation which may represent this species have been found
only in the lower part of the formation in one of the most western
localities in the Arbuckle region.

Material and occurrence—Six corallites from locality 4-A.

Lophophyllidium sp. A
Plate 3, figures 5, 6

Description—The three corallites here described are trochoid
and medium in size, are curved slightly in the cardinal-counter
plane, and have the cardinal fossula on the concave side of curvature.
Incomplete heights range from about 26 to 31 mm and maximum
diameters from 12.7 to 18.3 mm. The epitheca is less than 1 mm
thick at the calice and is marked externally by well-developed septal
grooves and interseptal ridges. Transverse rugae and growth lines
are inconspicuous or absent. The calice contains a prominent, thin,
calicular boss.
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Major septa number about 16 at a diameter of 3.6 mm (septal
ratio, 4.4) and increase to an observed maximum of 31 at a diameter
of 140 mm (septal ratio, 2.2). Major septa are thin but are distinct-
ly rhopaloid and radially arranged. Axial ends of some septa are
joined irregularly with adjacent septa and some are connected to
the columella. The cardinal septum is less than one-third the length
of adjacent metasepta in the ephebic stages and occupies a narrow
open or closed fossula. The counter septum is expanded axially
to produce a lathlike columella in the neanic and early ephebic
stages. In later ephebic stages it becomes irregular in two of the
three specimens available and includes sparse, irregularly developed
septal lamellae (pl. 3, figs. 5c, 6d). What seem to be irregular axial
tabellae are developed in the late ephebic stage in one specimen (pl.
3, fig. 5b). The septal formula of one specimen (pl. 3, fig. 6b) 1s
K9A4C4A9K, which shows the marked acceleration of septal
insertion 1n the counter quadrants. Minor septa are rudimentary.

Tabulae are complete, tent shaped, and vary from subhorizontal
to steeply inclined near the columella. They number about 3 to 5
per 10 mm vertically. Dissepiments are absent.

Discussion.—The species here described does not compare close-
ly to any published Morrowan species. In the irregularlity of the
columella the form is similar to L. murale Jetfords (1942), from
Desmoinesian strata in Kansas. It differs from that species in its
smaller size and in having a sho:t cardinal septum and a well-
developed cardinal fossula.

The observed variation in diameter and septal ratio has been
computed for this species (table 5).

Range and distribution—This species has been found only

TABLE 5.—VARIATION IN Lophophyllidium sp. A

All measurements taken in growth stages higher than 8
mm from proximal end. All specimens are from one locali-
ty and stratigraphic interval (4-A).

Diameter Septal
Ratio
N. 7 7

O.R. 6.0-16.5 1.8-3.7

M. 12.2 2.5
S.D. 3.31 0.19

C.V. 2.7 7.6
S.E.ar 1.2 0.07
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in the lower part of the Wapanucka Formation in one of the western-
most exposures 1n the Arbuckle region.
Material and occurrence—Three specimens from locahty 4.A.

Lophop/zyllidz’um sp. B

Plate 2, figures 7, 8

Description—The two corallites here described are small, tro-
choid, and straight or slightly curved. Maximum height 1s about
19 mm and maximum diameter 11 mm. The epitheca is marked
externally by narrow septal grooves and broad interseptal ridges.
Radiciform processes are absent.

Major septa number about 14 at a diameter of 2.8 mm (septal
ratio, 5.0) and increase to an observed maximum of 26 at a diameter
of 7.8 mm (septal ratio, 3.3). The major septa are thin and some are
slightly rhopaloid. In the early ephebic stage they are pinnately
bunched axially in distinct quadrants (pl. 2, figs. 7c, 8c) but are
free in later stages. The cardinal septum is thin, less than 1 mm
long in all growth stages observed, and occupies a distinct open
fossula. The counter septum is expanded axially to form a thin,
lathlike columella, which persists for several millimeters into the
calice. The axial ends of the counter-lateral septa diverge away from
the counter septum in a pinnate arrangement with adjacent meta-
septa (pl. 2, figs. 7b, 8b). Alar pscudofossulae are prominent. The
septal formula at the base of the calice in one specimen is K 7 A4
C 4 A 7K. Minor septa are rudimentary or absent.

Longitudinal sections were not made. Tabulae were not ob-
served in any of seven transverse thin sections and the matrix
extends downward between the septa into the apical region of the
corallite.

Discussion—The two corallites here described are distinctive
in character but do not compare closely with any described Morrow-
an species. They are characterized by their small size, a marked
division of the septa into quadrants, and the corresponding occur-
rence of a well-developed cardinal fossula and alar pseudofossulae.
They appear to lack tabulae. These specimens differ from L. min-
utum, another small Morrowan species, in the absence of internal
thickening of the septa and columella and in having a higher septal
ratio.

Range and distribution—This uncommon species has been
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found only in the lower part of the Wapanucka Formation near
Wapanucka in the Arbuckle region.
Material and occurrence—Two specimens from locality 16-D.

Family TIMORPHYLLIDAE Soshkina, 1941
Genus LEONARDOPHYLLUM Moore and Jeffords, 1941

Type species—Leonardophyllum distinctum Moore and Jef-
fords, 1941; Lower Permian, western Texas.

Diagnosis.—Corallites ceratoid, cylindrical, or scolecoid; septal
grooves faint to well developed; major septa radially arranged and
typically withdrawn from the axial region in adult stages, except
for the counter septum which may be clongate; cardinal septum
commonly short but a prominent fossula not developed; axial
structure commonly with a median lamella and irregularly dis-
posed radial lamellae and axial tabellae; tabulae tent shaped and
complete or incomplete; dissepiments absent.

Remarks.—The only previously described species assignable with
certainty to this genus are Leonardophyllum distinctum, the type
species, and L. acus, both described by Moore and Jeffords (1941,
p. 88) from a single locality in rocks of Early Permian age in west-
ern Texas. L. distinctum was described on the basis of about one
dozen specimens and L. acus on the basis of only two specimens.
The latter species differs from the former primarily in having a
more complex axial structure with more numerous incomplete
tabulae in the axial region. We have examined the holotypes of
these two species. We believe that it is likely that the two forms
described as L. distinctum and L. acus represent variants of a single
species and that further collecting from the type locality and re-
evaluation of material would support this contention. L. morrouw-
ense, new species, here described from the Wapanucka Formation,
shows marked variability in the complexity of the axial column and
in the number of incomplete tabulae in the axial region, but inter-
mediate forms have been observed.

Leonardophyllum morrowense, new species, represents the first
certain occurrence of this genus in rocks of Pennsylvanian age. Ross

and- Ross (1962, p. 1180) described L. kingi from the upper part
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of the Gaptank Formation in western Texas, which they believe
may be Virgilian in age. However, their illustrations of this species,
based on two incomplete specimens, do not clearly support assign-
ment to the genus Leonardophylium.

Moore and Jeffords (1941, p. 85) stated that Leonardophyllum
includes corals that bear “no clearly defined septal grooves,” but
examination of the holotype of L. distinctum by the authors re-
vealed the presence of shallow but distinct septal grooves and intet-
septal ridges. L. morrowense, new species, has well-developed
narrow septal grooves and broad interseptal ridges.

A discussion of the generic relations of Leonardophyllum is

given by Moore and Jeffords (1941, p. 86).

Leonardophyllum morrowense, new species
Plate 4, figures 1-9; plate 5, figures 1-5

Description—The corallites here described are ceratoid, cylin-
drical, or scolecoid, with an early trochoid stage which may be
slightly curved. The position of the cardinal septum with respect
to curvature is not constant. Complete specimens range 1n height
from 32 to 48 mm and from 8 to 11 mm in maximum diameter. The
epitheca is 0.2 to 0.6 mm thick at the calice and is marked externally
by shallow septal grooves and low, rounded septal ridges. Growth
lines are fine but distinct; transverse rugae are irregularly spaced
and conspicuous. A double row of radiciform processes are present
at the proximal end of complete corallites. These are irregular in
spacing and number and extend along one side of the proximal end
for distances of 4 to 10 mm.

Major septa number about 8 at a diameter of 1.1 mm (septal
ratio, 7.3) and increase to an observed maximum of 27 at 10.6 mm
(septal ratio, 2.5). The expected limits of variability in septal ratios
in relation to height are shown in figure 8. The septal ratio in this
species decreases uniformly throughout the cylindrical ephebic stages
of growth. Major septa typically number 22 to 26 at the base of the
calice in mature specimens. Major septa are straight or slightly
curved, nonrhopaloid, slightly amplexoid, and in length are about
one-half to two-thirds the radius. They do not extend to the axial
structure, except for the counter septum, which is elongate in many
specimens (pl. 5, fig. 2b). In the ephebic stages the cardinal septum
is approximately one-half the length of adjacent metasepta and
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occupies an obscure open fossula. Alar pseudofossulae are not de-
veloped and alar septa consequently are not easily identified. The
septal formula of a typical specimen (ephebic stage) is K 6 A 4 C 4
A 6 K. Minor septa are short and are well developed only in adult
growth stages. They are commonly 0.5 mm or less in length at the
base of the calice.

The axial structure is highly variable in character. When well
developed, it consists of crooked, irregular-branching lamellae and
supporting axial tabellae. In some specimens a crooked median
lamella is in alignment with the elongate counter septum (pl. 4, fig.
6d). In other specimens the axial structure is less well developed
and consists of only 3 or 4 irregularly arranged lamellae. The axial
structure may become discontinuous in adult stages (pl. 4, fig. 1).

The degree of development of tabulae appears to vary with the
complexity of the axial structure. The number of tabulae measured
at the periphery is typically 5 or 6 in 10 mm; as many as 8 per 10 mm
may be present in some intervals. Specimens with a thin, narrow

TABLE 6.—VARIATION IN Leonardophyllim morrowense TORM A

All measurements taken in growth stages higher than 8
nmm froin proximal end.

Diameter Septal
Ratio
Liocality 3-A
N. 5 5
O.R. 4.9-9.2 2.4-3.9
M. 7.5 3.0
S.D. 1.76 0.66
C.V, 23.4 22.0
S.E.ar 0.79 0.29
Locality 4-A
N. 21 21
O.R. 0.5-10.5 2.3-4.3
M. 6.8 3.0
S.D. 2.14 0.563
C.V. 31.4 17.7
S.E .4 0.82 0.20
Both Localities
N. 26 26
O.R. 4.9-10.5 2.3-4.3
M. 6.9 3.0
S.D. 2.09 0.54
C.V. 30.3 17.9
S.E . 0.42 0.10
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axial structure (pl. 5, fig. 5b) tend to have mostly complete, tent-
shaped tabulae, which are arched upward in the axial region and
downbent in the peripheral one-third of the corallite. Where the
- ial structure is discontinuous, the tabulae tend to be complete and
horizontal in the axial region. In specimens with a well-developed
and broad axial structure (pl. 4, fig. 6) approximately the same
number of tabulae are in the peripheral region as are present in forms
with a less complex axial structure, but axially there are numerous
additional incomplete tabulae which are steeply inclined and are
gradational with an irregular series of axial tabellae. The axial tab-
cllae are reinforcing clements in the open framework of the axial
structure and do not form a regular series. In longitudinal sections
the axial structure shows intersections of the crooked and twisted
septal lamellae, which apparently are discontinuous vertically (pl.
4 fig. 6a).

Transverse sections at 1 or 2 mm from the proximal end of
corallites show from 8 to 12 more or less straight major septa, which

TABLE 7.—VARIATION 1IN Leonardophyllum morrowense FORM B

All measurements taken in growth stages higher than 8
mm fromn proximal end.

Diameter Septal
Ratio
Locality 3-A
N 13 13
O.R. 6.5-10.6 2.4-3.7
M. 8.5 2.9
S.D. 1.22 0.36
C.V. 14.3 124
S.E. 0.34 0.10
Locality 4-A
N. 7 7
O.R. 6.0-12.0 2.2-3.3
M. 9.4 2.7
S.D. 1.64 0.36
C.V. 17.4 13.3
S.Ear 0.62 0.15
Both Localities
N. 20 20
O.R. 6.0-12.0 2.2-3.7
M. B.7H 2.8
S.D. 1.48 0.36
C.V. 16.9 13.7
S.E.qr 0.34 0.09
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are joined axially around an elongate counter septum. At diameters
of 3 to 3.5 mm are from 18 to 20 major septa, which may be slightly
twisted axially (pl. 5, fig. 5f). The diameter and height at which
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the first suggestion of a complex axial structure appears are variable.
The complex column of this species appears to originate from the
joining and twisting of the axial ends of all the major septa and not
from the extended counter septum only.

Discussion.—All specimens here described as Leonardophyllum
morrowense, new species, were collected from the same stratigraphic
interval at two localities in Pontotoc County (3-A and 4-A)), which
are about 0.4 mile apart. Initial studies of the material suggested
that two closely related species were present at both localities. One
group (herein designated form A) included specimens with a well-
developed axial structure and numerous incomplete and steeply
inclined tabulae in the axial region (pl. 4, figs. 5-9; pl. 5, figs. 1-3).
A second group (form B) included specimens with an axial structure
composed of fewer structural elements, less steeply inclined tabulae,
and few incomplete tabulae in the axial region (pl. 4, figs. 1-4; pl.
5, figs. 4,5). A slight difference also is in the mean septal ratio in
the ephebic growth stage (tables 6, 7; fig. 8). However, evaluation

TABLE 8. —VARIATION IN Leonardophyllum morrowense FORMS A AND B

All measurements taken in growth stages higher than 8
mm from proximal end.

Diameter Septal
Ratio
Loeality 3-A

N. 18 18
O.R. 4.9-10.6 2.4-3.9

M. 8.2 2.9
S.D. 1.34 0.42

C.V. 16.3 14.5

S. K.y 0.31 0.9

Locality 4-A

N. 28 28
O.R. 5.5-12.0 2.2-4.3

M. 7.4 3.0
S.D. 2.12 0.48

C.V. 28.6 16.0

S.E.ax 0.40 0.9

Both Localities

N. 46 46
O.R 49-12.0 2.2-4.3

M. 7.7 3.0
S.D. 1.81 0.46

C.V. 23.2 15.3

S.Hoar 0.26 0.7
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of the difference in septal ratio by means of a standard formula for
statistical discrimination of samples (Simpson, Roe, and Lewontin,
1960, p. 176) indicated that the difference is not statistically signifi-
cant. Other morphological parameters, including mean diameters,
were also tested by this method and were not found to differ signi-
ficantly. The variation in the degree of complexity of the axial
structure in these corals is striking when extreme examples are com-
pared, but this feature does not lend itself to quantitative tests.
We nevertheless believe this feature to be gradational in nature and
have observed several specimens which are intermediate in the
development of a complex axial structure (pl. 4, fig. 2). We have
also observed that the degree of complexity of the axial structure
may vary considerably within a single corallite. The statistical param-
eters were computed separately for form A (table 6) and form
B (table 7), as well as for the species (table 8). The slight difference
in the septal ratios in these two variants and the expected limits of
variability in this factor in relation to height are shown in figure 8.

Range and distribution.—This new species occurs only in the
lower part of the Wapanucka Formation in its westernmost ex-
posures in the Arbuckle Mountains region.

Material and occurrence—More than 100 specimens, of which
approximately 50 were thin-sectioned for study, from localities 3-A
and 4-A, Pontotoc County, Oklahoma.

Figured type specimens—Holotype, OU 4838, from locality
4.A; paratypes, OU 4834, 4835, 4836, 4839, and 4841 from locality
3-A; paratypes OU 4833, 4837, 4840, 4842, 4843, 4844, 4845, and 4846

from locality 4-A.

Family HAPSIPHYLLIDAE Grabau, 1928

Remarks—Hill (1956, p. 267) considered the position of the
cardinal fossula in relation to curvature to be significant in the sep-
aration of genera in the family Hapsiphyllidae. She divided the
genera of this family into two informal groups: Group I, with the
fossula on the concave side of curvature, and Group II, with the
fossula on the convex side of curvature. We cannot agree with this
division. The position of the cardinal fossula in relation to curvature
is remarkably constant in some species. However, Sutherland (1958,
p. 48) demonstrated that in some species the cardinal fossula does
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not lie invariably in the cardinal-counter plane. In some species
it varies in position, and in others it lies approximately at a right
angle ro the cardinal-counter plane or in the plane of an alar septum
(c. g., Barytichisma callosum). We consider the location of the
fossula to be an important factor in the definition of many species
but not in the separation of genera.

Genus AMPLEXIZAPHRENTIS Vaughan, 1906

Type species—Zaphrentis bowerbanki Thomson, 1883; Lower
Carboniferous, Scotland.

Diagnosis.—Small, solitary, trochoid to ceratoid corallites in
which the major septa may or may not unite around the conspicuous
cardinal fossula. Septa commonly withdraw from the axis in late
stages of growth. Alar pseudofossulae commonly are well developed
in early stages but may become inconspicuous in the ephebic stage.
The tabulae tend to be complete and are arched or flattened axially
except in the cardinal fossula, where they turn downward abruptly.

Remarks—The history of the taxonomy of small Carboniferous
zaphrentid corals is a morass of revision and redefinition. A sum-
mary of this history is given by Sutherland (1958, p. 44) and will not
be repeated here. We follow the usage by Hill (1956, p. 267) and
Sutherland (1958, p. 48) of restricting the genus Hapsiphyllum to
species having contratingent minor septa. Two species described by
Moore and Jeffords (1945) as Hapsiphyllum tumidum and H. cras-
siseptatum, which possibly occur in the Wapanucka Formation, are
here referred to the genus Amplexizaphrentis. Specimens of the
genus Amplexizaphrentis, which has not previously been reported
from the Wapanucka Fo-mation, are rare in the formation, and only
six specimens have been collected from all localities.

Amplexizaphrentis cf. A. tumida (Moore and Jeffords), 1945
Plate 5, figures 6, 8

"Hapsiphyllum tumidum Moore and Jeffords, 1945, p. 125, text-figs.

98-99,

Description.—The three corallites described here are trochoid
and are slightly curved. In one specimen the cardinal fossula is on
the convex side of curvature (pl. 5, fig. 6). In the other two speci-
mens the position of the cardinal fossula in relation to curvature
could not be determined. Incomplete heights range from 20 to 31
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mm and maximum diameters from 11.5 to 14.8 mm. The epitheca
is less than 0.5 mm thick at the calice and is marked externally
by narrow septal grooves and low, rounded interseptal ridges. The
calice is deep and lacks a calicular boss. Rugae and growth lines
are inconspicuous.

Major septa number 14 at a diameter of 3.5 mm (septal ratio,
4.0) and increase to 30 at a diameter of 11.0 mm (septal ratio, 2.7).
Major septa are rhopaloid and are joined axially by skeletal tissue
to form an irregular inner wall around an open axial region. The
cardinal septum is short and occupies a prominent, axially narrow-
ing fossula. Alar pseudofossulae are not developed. The septal
formula of one specimen (ephebic stage) s K 8 A5 C5 A 8 K.
Minor septa are rudimentary in one corallite and absent in the
others.

Tabulae are complete and number 6 to 9 per 10 mm vertically.
They rise steeply from the periphery for a distance of approximately
one-half the radius and sag in the open axial region. Dissepiments
are absent.

Discussion—We have compared our specimens with the holo-
type of A. tumida (TU P-117992). There appear to be no marked
differences but our material is too limited for adequate comparison.
Moore and Jeffords (1945) did not indicate the position of the card-
inal fossula in relation to curvature in their description of this
species.

Range and distribution.—Corals described by Moore and Jef-
fords (1945, p. 125) as Hapsiphyllum tumidum were collected from
the Smithwick Shale (Bend Series, Lower Pennsylvanian) of San
Saba County, Texas. Specimens which are here compared with this
species are rare in the lower part of the Wapanucka Formation in
the Ouachita and Arbuckle Mountains regions.

Material and occurrence—Three specimens from localities 4-A
and 18-C.

Amplexizaphrentis aff. A. crassiseptata (Moore and Jeffords), 1945
Plate 5, figure 9

'Hapsiphyllum crassiseptatum Moore and Jeffords, 1945, p. 128, text-
fig. 101.

Description.—The single small trochoid corallite here described
is slightly curved in the cardinal-counter plane. The cardinal fossula
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is on the concave side of curvature. The height is 14.1 mm and the
maximum diameter is 9.0 mm. The epitheca is 0.2 mm or less thick
at the calice and is marked externally by narrow septal grooves and
rounded interseptal ridges. Growth lines are very fine. Small radici-
form processes are preserved at the proximal end.

Major septa number 10 at a diameter of 1.8 mm (septal ratio,
5.6) and increase to 30 at a diameter of 75 mm (septal ratio, 4.0).
Major septa are joined axially by skeletal ussue to produce an inner
wall, which surrounds a prominent cardinal fossula. The cardinal
septum is long and thin and extends to the axial region in the early
ephebic stage but becomes shortened at the base of the calice, where
it is less than 1 mm long. Alar pseudoifossulae are distinct but are
not prominent. Major septa are markedly thickened in the early
growth stages. Minor septa are absent.

Longitudinal thin sections were not made. Several thin tabulae
can be seen in transverse sections and appear to slope steeply down-
ward near the periphery.

Discussion.—The corallite described above was compared with
the holotype of 4. crassiseptata (KU 7744-21b). It differs in having
a more prominent inner wall, a thinner epitheca, and a longer
cardinal septum in the early growth stages. Satisfactory comparison
cannot be made because of the inadequate material.

Range and distribution—Moore and Jeffords based A. crassi-
septata on a single specimen collected from the Hale(?) Formation
near Keough quarry, north of Fort Gibson, Oklahoma. The speci-
men from the Wapanucka Formation compared to this species was
collected from the lower part of the formation in the Arbuckle
region.

Material and occurrence—One specimen from locality 16-D.

Amplexizaphrentis sp. A
Plate 5, figure 7

Description—The single specimen here described is small,
trochoid, and slightly curved. The cardinal fossula is on the con-
cave side of curvature. The height is 18.0 mm and the maximum
diameter is 9.8 mm. The exterior df the corallite is obscured by
matrix.

Major septa number 24 at a diameter of 8.7 mm (septal ratio,
2.8). The septa are rhopaloid and are joined axially by skeletal
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tissue to form an irregular inner wall around the elongate, narrow
cardinal fossula. Alar pseudofossulae are not developed. Minor
septa are absent.

Tabulae are complete and number 6 or 7 per 10 mm vertically.
They rise steeply from the periphery and sag at the margin of the
cardinal fossula.

Discussion~—This corallite is similar to the specimens here de-
scribed as A. cf. tumida, except that the cardinal fossula is on the
concave side of curvature.

Range and distribution—Upper part of the Wapanucka Forma-
tion at one locality in the Ouachita region.

Material and occurrence~—~Qne specimen from locality 19-E.

Amplexizaphrentis sp. B
Plate 5, figure 10

Description—The single specimen here described is small, tro-
choid, and slightly curved. The position of the cardinal fossula
in relation to curvature could not be determined. The height of the
corallite is 18.0 mm and the maximum diameter is 95 mm. The
exterior is obscured by matrix.

Major septa number 14 at a diameter of 2.3 mm (septal ratio,
6.1) and increase to 22 at a diameter of 8.3 mm. (spetal ratio, 2.7).
Septa are thick near the periphery of the corallite and taper evenly
toward a small open axial area. The cardinal septum 1s less than
1 mm long and occupies a narrow open fossula. The counter septum
15 slightly longer than adjacent metasepta and extends into the open
axial area. Alar pseudofossulae are not developed and alar septa
are not readily identified. The septal formula for the base of the
caliceis K 6 A?3C3 A? 6 K. Minor septa are absent.

Longitudinal sections were not made and no tabulae are visible
1n transverse sections.

Discussion—This corallite does not compare closely to any
described species. The species can not be evaluated at this time be-
cause of the lack of material.

Range and distribution—Lower part of the Wapanucka Forma-
tion at one locality in the Ouachita Mountains region.

Material and occurrence—Qne corallite from locality 23-B.
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Genus BARYTICHISM A Moore and Jeffords, 1945

Type species—Barytichisma crassum Moore and Jeffords, 1945;
Lower Pennsylvanian, Marble Falls Formation, central Texas.

Diagnosis—Solitary corallites with a well-developed zaphrentid
septal arrangement and a prominent cardinal fossula; wide peri-
pheral stereozone formed by peripheral thickening of major and
minor septa; septa amplexoid, reaching axis immediately above
tabulae only; tabulae subhorizontal axially; dissepiments and axial
structure absent.

Remarks—The genus Barytichisma was questionably regarded
by Hill as a junior synonym of Amplexizaphrentis Vaughan. We
believe that Barytichisma can be separated from that genus primarily
on the basis of the unusually wide peripheral stercozone.

Barytichisma callosum Moore and Jeffords, 1945
Plate 6, figures 1-5

Barytichisma callosum Moore and Jeffords, 1945, p. 134, text-figs.
116a-1161.

Description—The corallites here described are medium to large,
ceratoid to cylindrical, and curved in the plane of the cardinal sep-
tum, an alar septum, or in a plane intermediate to the cardinal sep-
tum and an alar septum. The cardinal fossula is on the concave side
of curvature but not necessarily in the plane of curvature. Heights of
complete specimens range from 215 to 89.5 mm and maximum diam-
cters from 13.4 to 33.3 mm. The epitheca is marked externally by
septal grooves and interseptal ridges of approximately equal width.
Growth lines and rugae are subdued. Small radiciform processes
are present near the proximal end of some specimens.

Major septa number about 8 at a diameter of 1.3 mm (septal ratio,
6.2) and increase to about 51 at a diameter of 33.0 mm (septal ratio,
1.5). The expected limits of variability in septal ratos 1n relation to
height are shown in figure 9. It will be noted that the septal ratio
decreases only slightly throughout the upper cylindrical portion of
the corallites. In the ephebic stages the number of major septa com-
monly ranges from 38 to 44. Septa are straight and extend to the
axis in the early stages of growth (brephic and neanic stages). In
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the ephebic stages they become distinctly amplexoid (pl. 6, fig. 5b),
and 1n the late ephebic stages major septa reach the axis only on the
upper surfaces of tabulae. Immediately below tabulae the axial
regton is open. In the ephebic stages of some specimens the major
septa are slightly thicker in the counter quadrants than in the cardi-
nal quadrants (pl. 6, fig. 5¢c), but this feature is not consistently pre-
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for all stages of growth at heights greater than 24 mm.
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sent. Septa may also be rhopaloid in the neanic stages of some speci-
mens. The cardinal septum is thinner than other septa and in the
early and middle stages of growth extends to the axis of the corallite
(pl. 6, fig. 5a). In later growth stages the cardinal septum shortens
and occupies a prominent fossula which is marked by downbent
tabulae. The counter septum is identifiable only by its position re-
lative to other protosepta. Alar pseudofossulae are not well develop-
ed and alar septa are not readily identifiable. The septal formula of
a typical specimen (ephebic stage) is K 12A7C8 A 12 K.

A wide and prominent peripheral stereozone is formed pri-
marily by the peripheral thickening df the major and minor septa.
The stereozone exceeds one-third the radius in the late ephebic stages
of some specimens (pl. 6, fig. 3) but may be narrower in earlier
stages of growth. Minor septa are confined primarily to the peri-
pheral stereozone but may protrude as much as 1.0 mm into the
tabularium in the calice.

Tabulae are commonly complete and subhorizontal except in
the axial region, where they sag slightly. At the periphery of the
corallites the tabulae are inclined downward and away from the axis
at from 25 to 40 degrees. From 6 to 10 tabulae are present per 10
mm vertically in the adult stages.

Septal microstructure is fibrolamellar. The fiber fascicles are
purpendicular to the septal plane and are not grouped into trabeculae.

Discussion—Moore and Jeffords (1945) based the genus Baryzi-
chisma on five sectioned specimens from several localities in the
Marble Falls Formation in Texas. Three species were described
and were separated primarily upon the basis of differences in the
position of the cardinal septum in relation to curvature, as follows:

TABLE 9.—VARIATION IN Barytichisma callosum

All measurements taken in growth stages higher than 26
mm from proximal end. Specimens from all localities are

included.

Diameter Septal
Ratio

N. 9 9
O.R. 18.4-33.0 1.5-2.3

M. 24.7 18
S.D. 5.09 0.25

C.V. 16.5 13.9
VR 1.7 0.08
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B. crassum (type species), based upon three specimens in which the
“curvature 1s mainly in the alar plane, but the cardinal septum may
approach the concave side” (1945, p. 131); B. repletum, based upon
a single corallite in which the cardinal septum was stated to be on
the convex side of the corallite; and B. callosum, also based upon
one corallite, in which the cardinal septum was stated to be on the
concave side of the corallite,

The genus Barytichisma is represented in the Wapanucka Form-
ation by corallites that appear to include B. crassum and B. callosum.
A total of 20 specimens has been collected, of which 9 are from one
locality. In our specimens the position of curvature varies from the
plane of an alar septum to the plane of the cardinal septum, and the
cardinal septum is variously situated on some part of the concave
side of the corallite. Thus, some of the specimens from the Wapan-
ucka agree in this respect with B. crassum and others with B. callo-
sum. Most of the larger specimens, however, agree in internal mor-
phology with B. callosum, irrespective of the direction of curvature.
We have examined the type specimens of B. crassum (TU P-11908b)
and B. callosum (TU P-11916a), which are from the same locality
in the Marble Falls Formation. Although these two specimens
differ in size and have a corresponding difference in the maximum
number of septa, we believe that they represent variants of a single
species. This contention is based on examination of the types and
the marked variability in internal morphology of the Wapanucka
specimens (see table 9 and fig. 9). Topotype material should be
collected and studied in order to clarify this species.

B. repletum does not differ appreciably from the above species
in its internal characters. The described position of the cardinal
septum, on the convex side of the corallite, in this single specimen
should also be substantiated by the collection and study of additional
material from the Marble Falls Formation.

The observed variation in diameter and septal ratio has been
computed for this species (table 9).

Range and distribution—Barytichisma callosum was described
by Moore and Jeffords (1945) from the lower Marble Falls Forma-
tion of Texas. This is the first recorded occurrence of this genus
from the Wapanucka Formation. The genus 1s restricted to the
lower part of the formation in the Arbuckle Mountains region.

Material and occurrence—Twenty specimens from localities

3-C, 4-A, 9-B, 24-E, 27-A, and 28-A.
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Family AULOPHYLLIDAE Dybowski, 1873

Genus KONINCKOPHYLLUM Thomson and Nicholson, 1876

Type species—Koninckophyllum magnificurm Thomson and
Nicholson, 1876 ; Lower Carboniferous, Scotland.

Diagnosis—Solitary or fasciculate corallites, with a well-develop-
ed zone of dissepiments and numerous tabulae which are tent
shaped or flat. The columella, which may be discontinuous or
absent in adult stages, may have a few septal lamellae. Minor septa
may be discontinuous in the dissepimental zone.

Remarks—The involved taxonomic history of Koninckophyl-
lum, Dibunophyllum, and related genera is discussed in Hill (1938-
1941, p. 86), Moore and Jeffords (1945, p. 153), and Sutherland
(1958, p. 74) and will not be repeated here.

Koninckophyllum simplex (Moore and Jeffords), 1945
Plate 7, figures 1, 2; plate 8, figures 4-6

Neokoninckophyllum simplexz Moore and Jeffords, 1945, p. 159, text-
figs. 149, 150.

Description—The corallites here described are medium to large
and ceratoid to cylindrical. The plane of curvature is approximately
at a right angle to the cardinal-counter plane. Observed heights
range from 15 to 61 mm and maximum diameters range from 17 to
26 mm. The epitheca 1s 1.0 mm or less in thickness at the calice
in adult specimens and is marked externally by faint septal grooves
and interseptal ridges. The calice is broad, deep, and contains an
arched axial boss. Irregularly spaced rugae mark stages of rejuvenes-
cence. The proximal ends of corallites may be flattened into
a broad attachment surface or may bear small, irregularly spaced
radiciform processes.

The number of major septa is about 27 at a diameter of 12.0
mm (septal ratio, 2.3) and increases to an observed maximum of
47 at a diameter of 24.5 mm (septal ratio, 1.9). The expected limits
of variability in septal ratios in relation to height are shown in figure
10. It will be noted that the septal ratio is essentially constant
throughout the upper cylindrical portions of the corallites. The num-
ber of major septa at the base of the calice in mature specimens is
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commonly 36 to 44. Major septa are thin and slightly crooked in
the dissepimentarium, but thicken slightly at the periphery of the
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tabularium to produce a poorly defined inner wall in some speci-
mens. In the tabularium, major septa are straight and in length are
equal to approximately two-thirds the radius (ephebic stage). Each
third or fourth septum extends as a wavy lamella into the axial area.
Rudimentary minor septa are present only in the ephebic stage. Alar
pscudofossulae are not developed and alar septa are not readily
identifiable. Septal arrangement of a typical corallite (ephebic
stage) is K 12A10C9 A 12 K.

A simple, thin columella is present in most specimens. This
structure is connected to both the cardinal and the counter septum
and forms a continuous median lamella. In more than half of
available specimens the columella becomes discontinuous and is
absent in the late ephebic stage, leaving an open axial area (pl. 7, fig.
2¢). In some specimens the cardinal septum becomes slightly short-
ened and occupies an obscure open fossula which is marked by a
slight downbending of tabulae.

The wide dissepimentarium in this species narrows with stages
of rejuvenescence but commonly occupies the peripheral one-third
to one-sixth of the corallite (pl. 7, figs. 1, 2; fig. 12). The dissepi-
mentarium is composed of dissepiments of various sizes which slope
toward the axis at angles from 40 to 50 degrees. Dissepiments com-
monly number from 10 to 12 per 10 mm vertically adjacent to the
epitheca, and horizontally are arranged in from 5 to 8 poorly de-

TaBLE 10— VARIATION IN Koninckophyllum stmplex

All measurements taken in growth stages higher than 14
mm from proximal end.

Diameter Septal Ratic  Tabularium
Ratio
Locality 18-U
N. 14 14 14
O.R. 14.0-24.0 1.6-2.6 0.58-0.87
M. 18.3 2.0 0.73
S.D. 3.46 0.30 0.10
C.V. 18.9 15.0 13.7
S.E.um 0.9 0.08 0.03
All Liocalities
N. 24 24 24
0O.R. 13.0-24.5 1.6-2.6 0.58-0.90
M. 18.3 2.0 0.73
S.D. 3.46 0.30 0.10
C.V. 18.9 15.0 13.7
S.E.x 0.7 0.06 0.02
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fined rows. Tabulae are incomplete, anastomosing, and subhori-
zontal in the axial region. Tabulae may sag slightly in the axial
region where the columella is absent and are downbent slightly
near the margin of the dissepimentarium. In number, tabulae range
from 16 to 25 per 10 mm vertically in the axial region.

The septa are composed of slender, monacanthine trabeculae.

Discussion—Moore and Jeffords (1945) described this species
upon the basis of two corallites from the Hale Formation in north-
eastern Oklahoma. A total of 24 specimens from the Wapanucka
Formation appear to belong to this species but reflect a much wider
range of variation than is indicated by the original description of
the species. Corallites from the Wapanucka Formation also com-
monly lack a columella in the adult growth stages and show a con-
siderable degree of variation in the thickness of the inner wall
adjacent to the dissepimentarium.

Koninckophyllum simplex occurs in approximately the same
stratigraphic interval in the Wapanucka Formation as Konincko-
Phyllum oklahomense, new species, but is geographically separated
from this new species. K. simplex differs from K. oklahomense,
new species, in having a consistently less well-developed inner wall,
a narrower dissepimentarium, and distinctly larger dissepiments.
K. simplex is also characterized by its thin, simple columella, which
may terminate in the ephebic stages of growth.

The observed variation in diameter, septal ratio, and tabularium
ratio has been computed for this species (table 10).

Range and distribution—Koninckophyllum simplex was de-
scribed by Moore and Jeffords ( 1945) as Neokoninckophyllum sim-
plex, from the Hale Formation, north of Ft. Gibson in northeastern
Oklahoma. The known occurrence of this species in the Wapan-
ucka Formation is stratigraphically and geographically restricted to
the upper part of the formation in the Ouachita Mountains region.

Material and occurrence—Twenty-four specimens from local-

ities 18-U, 19-E, 201, 21-J, and 23-1.

Koninckophyllum oklahomense, new species
Plate 8, figures 1-3

Neokoninckophyllum sp. A, Moore and J effords, 1945, p. 163, fig. 165.

Description.—The corallites here described are large, ceratoid
to cylindrical, straight or slightly curved. Direction of curvature is
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not consistent in relation to the cardinal-counter plane. The holotype
(OU 4861) is 58.2 mm in height and 31.0 mm in maximum diameter.
The original heights of several incomplete paratypes are estimated
to have been in excess of 70 mm. The epitheca 1s 1.0 mm or less
thick. The external surfaces of the epitheca are not well preserved in
the specimens available and show only irregularly spaced rugae,
which coincide with stages of rejuvenescence.

Major septa number about 8 at a diameter of 1.5 mm (septal
ratio, 5.3) and increase to about 45 at a diameter of 29.0 mm (septal
ratio, 1.6). The expected limits of variability in septal ratios in re-
lation to height are shown in figure 11. The septal ratios are almost
constant above heights of about 20 mm. Major septa commonly
number from 36 to 44 at the base of the calice in mature specimens.
The major septa are thin and crooked in the dissepimentarium and
thicken abruptly at the periphery of the tabularium to produce a
prominent inner wall. In the tabularium the major septa are straight,
except in the axial region, where some septa are produced as wavy,
twisted lamellae. A broad, open axial structure consists of the
twisted ends of major septa and incomplete, anastomosing tabulae.
A median lamella is not developed in most specimens, and the
counter septum is recognized only by its position relative to other
protosepta. A similar pattern is observed in the early stages of
growth (pl. 8, figs. 1d, le, 3b). In the late ephebic stage, the car-
dinal septum is slightly shorter than adjacent major septa and occu-
pies an open fossula, which is marked by a sag in the inner wall
toward the peripheral edge of the corallite. Tabulae are downbent
adjacent to the cardinal fossula. Alar septa are not readily identi-
fied and alar pseudofossulae are not developed. The septal formula

of a typical specimen (ephebic stage) is K 11 A 9 C 9 A 12 K.

TABLE 11—V arIATION IN Koninckophyllum oklahomense

All measurements taken in growth stages higher than 14
wm from proximal end. Specimens from all localities

included.
Diameter Septal Ratio Tabularium
Ratio
N. 12 12 12
O.R. 16.0-29.0 1.6-2.4 0.49-0.73
M. 20.9 2.0 0.59
S.D 4.69 0.30 0.10
C.V. 22.5 15.0 16.9
S.E.x 1.0 0.08 0.02
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Minor septa are commonly less then 1.0 mm long and are restricted
to the ephebic stages of growth.

The dissepimentarium is wide and comprises as much as one-
half the radius in some corallites. Dissepiments are small and form
an irregular herringbone pattern in transverse sections. From 12 to
14 irregular series of dissepiments are present in transverse sections
through the ephebic growth stages. Dissepiments are inclined down-
ward axially at from 40 to 50 degrees and number from 14 to 16
in 10 mm vertically adjacent to the epitheca. Tabulae are numerous,
incomplete, and subhorizontal to slightly arched in the axial region.
From 18 to 24 tabulae occur per 10 mm in the axial region.

The septa are composed of slender, irregular, monacanthine
trabeculae.

Discussion—Koninckophyllum oklahomense, new species, ap-
pears to include a single specimen described by Moore and Jeffords
(1945, p. 163) as Neokoninckophyllum sp. A from the Marble Falls
Formation of Texas. K. oklahomense differs from K. simplex in
having uniformly smaller dissepiments, a relatively wider zone
of dissepiments (compare tabularium ratios, tables 10 and 11, and
see figure 12), and a broader, more complex axial structure. The
inner wall separating the dissepimentarium and tabularium is also
consistently more prominent in this new species. K. oklahomense
and K. szmplex occur at approximately the same stratigraphic hori-
zon in the Wapanucka Formation but are separated geographically;
K. oklahomense occurs only in the Arbuckle Mountains region,
whereas K. simplex is westricted to the Ouachita exposures of the

Wapanucka.

The observed variation in diameter, septal ratio, and tabularium
ratio has been computed for this species (table 11).

Range and distribution—Koninckophyllum oklahomense has
been found only in the upper part of the Wapanucka Formation
in the Arbuckle Mountains region. This species may also occur in
the Marble Falls Formation (see Discussion pertaining to Neokon-
inckophyllum sp. A, Moore and Jeffords).

Material and occurrence—Twelve specimens from localities
6-B, 17-A, 27-C, and 32.

Figured type specimens—Holotype OU 4861 and paratype OU
4862 from locality 17-A; paratype OU 4863 from locality 27-C.
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Koninckophyllum nitellus (Moore and Jeffords), 1945
Plate 9, figures 1-5

Pseudozaphrentoides nitellus Moore and Jeffords, 1945, p. 151, text-
figs. 145-146,

Description—The corallites here described are commonly soli-
tary, small to medium, and trochoid in the lower 15 to 20 mm. Most
specimens have a cylindrical upper portion, which is irregular in
form and direction of curvature. Corallites uncommonly produce
buds in the calice by peripheral increase, and as many as three new
corallites may appear simultanecously. In one specimen two such
corallites grew to adult size (pl. 9, fig. 5), but in other examples
the buds are small in comparison to the protocorallite. Two speci-
mens show a single small bud on the side of a protocorallite appar-
ently produced by lateral budding. In these cases the protocorallite
continued to grow after budding. One of these buds has an incom-
plete length of 15 mm and a maximum diameter of 7 mm. The
epitheca is marked externally by well-developed, narrow septal
grooves and interseptal ridges. Marked rejuvenescence occurs in
most specimens and produces prominent transverse rugae. Some
corallites show a change in the direction of growth at points of re-
juvenescence (pl. 9, fig. 1a). Talons are preserved on one side of
the proximal end of most corallites and extend distally in some
examples as much as 8 mm. The proximal 4 to 8 mm in most speci-
mens is produced to form one side of an attachment surface in which
the talon forms the other side.

Major septa number about 12 at a diameter of 1.5 mm (septal
ratio, 8.0) and increase to a maximum of 28 at a diameter of 12 mm
(septal ratio, 2.3). The expected limits of variability in septal ratios
in relation to height are shown in figure 13. The septal ratio is
irregular in the upper cylindrical portion of corallites due to re-
juvenescence. The number of major septa at the base of the calice
in mature specimens typically is 24 to 28. In the ephebic stages of
growth the major septa are thin and are about two-thirds the radius
in length and terminate at the outer edge of the inner zone of tab-
ulae (sce discussion of tabulae, below). Major septa do not extend
into the axial region in the neanic or ephebic stages. A marked
radial symmetry obscures the position of the protosepta. Uncom-
monly one septum, presumably the cardinal septum, is slightly
shortened in the late ephebic stages, but no fossula is developed.
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A columella is present in the earliest growth stages in most
specimens studied and may be present in all specimens. In some
corallites the columella consists of a single compressed lamella, but
in others it has several simple irregularly radiating lamellae. The
columella disappears in most corallites within a few millimeters
from the proximal end, but less commonly it extends for as much
as 5 to 10 mm distally. In one incomplete specimen, 22 mm long,
the columella extends throughout the full length of the specimen
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Figure 13. Relationship of height to septal ratio (n/d) in Koninchophyllum

nitellus, based upon specimens from all localities, Mean values (M) for n/d,

computed by classes (class intervals, 8 mm). Outer lines indicate expected

limits of variability in n/d (based upon 3 standard deviations) for all stages
of growth at heights greater than 8 mm.
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(pl. 9, fig. 3) and can be seen in the calice. Minor septa are about
two-thirds the length of the major septa and extend through the
zone of dissepiments and into the outer zone of tabulae. Some minor
septa are discontinuous in the dissepimentarium.

Three internal zones are present in this species and can be seen
in transverse and longitudinal sections (pl. 9, fig. 1b, 1¢): an inner
tabularium, an outer tabularium, and the dissepimentarium. The
inner tabularium is about one-third the total diameter in width and
contains closely spaced complete and incomplete tabulae which
number from 20 to 24 per 10 mm vertically. In the early stages of
growth in which a columella 1s commonly present, these tabulae are
inclined gently upward toward the columella. In the adult stages,
in which the columella is rarely present, tabulae are more gently
domed. Tabulae of the inner zone commonly form a broad, shight-
ly raised boss in the floor of the calice (pl. 9, fig. 4) and clearly were
deposited before the tabulae of the outer zone. The outer zone of
tabulae is invariably sharply distinct from the inner zone and con-
tains tabulae which are inclined slightly upward toward the axial
region. This zone is commonly about 1 to 1.5 mm wide, and tab-
ulae number from 24 to 28 per 10 mm vertically. 'The peripheral
zone of dissepiments is narrow or absent near the proximal ends of
corallites but increases in width throughout growth. In adult

TanrLe 12— VARIATION IN Koninckophyllum nitellus

All measurements taken in growth stages higher than 8
mm from proximal end.

Diameter Septal Ratio  Tabularium
Ratio

Locality 27-C

N. 8 8 8
O.R 6.3-13.0 1.8-3.5 5.1-8.4

M. 9.6 2.6 0.76
S.D. 2.02 0.50 0.06
C.V. 20.8 19.6 7.9
S.E.q 0.7 0.18. 0.02

A1l Loealities

N. 16 16 16
O.R. 6.3-14.0 1.8-3.5 5.1-8.5

M. 10.4 2.5 0.70
SD 2.12 0.47 0.08
C.V. 20.4 18.8 114
S.BE.a 0.53 0.12 0.02
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growth stages the dissepimentarium varies in width owing to re-
juvenescence (pl. 9, fig. 1) and may be from one-quarter to one-
third the radius in width. Individual dissepiments are variable in
size but in general are small and vesicular in appearance. Dissepi-
ments number from about 11 to as many as 18 per 10 mm vertically.

The septa are composed of closely spaced, slender, monacanthine
trabeculae.

Discussion—In the original description of Pseudozaphrentoides
nitellus by Moore and Jeffords (1945, p. 151) it was stated that this
species lacks a columella. However, the authors illustrated and
described only adult stages and apparently did not examine early
growth stages. Specimens from the Wapanucka Formation com-
monly have a columella, but they appear to be identical to Moore
and Jeffords’ species in all other respects. We make the assumption
that a columella is present in the early growth stages of their speci-
mens and that these corals are therefore a species of Konincko-
phyllum rather than of Pseudozaphrentoides.

Komnckophyllum nitellus, as here defined, is characterized by
the presence of two zones of tabulae, long minor septa, an open
axial region in the ephebic stages of most specimens and a discontin-
uous columella in the early growth stages.

Barbouria verticillata, described by Barbour (1911, p. 38) from
the Upper Pennsylvanian Douglas Group in Nebraska, differs from
K. nutellus primarily in the occurrence of several rings of numerous
small lateral buds developed at various growth stages. It also has
shorter minor septa. Barbour’s species was described as having no
columella, but the early growth stages were not studied. Restudy
of Barbour’s species also may show it to be a species of Konincko-
phyllum. It is similar to K. mitellus, particularly in the size of the
corallite and the character of the tabulae and dissepiments.

The observed variation in diameter, septal ratio, and tabularium
ratio has been computed for this species (table 12).

Range and distribution.—Pseudozaphrentoides nitellus was de-
scribed by Moore and Jeffords (1945, p. 151) from the Hale
(Bloyd?) Formation near Greenleaf Lake in northeastern Okla-
homa. In the Wapanucka Formation this species is stratigraphically
restricted to the upper part of the formation (Koninckophyllum
zone) and occurs in both the Arbuckle and Ouachita regions.

Material and occurrence—Thirty-nine specimens from localities

3-E, 3-F, 7-A, 9-C, 14-B, 17-A, 19-E, 27-C, and 32.
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Genus DIBUNOPHYLLUM Thomson and Nicholson, 1876

Type species—Dibunophyllum muirheadi Thomson and Nich-
olson, 1876; Lower Carboniferous, Scotland.

Diagnosis—Solitary corallites with a well-developed complex
axial structure typically consisting of a median plate, a series of
septal lamellae, and supporting axial tabellae; less commonly the
median lamella is absent and the axial lamellae are irregularly ar-
ranged. Minor septa may become discontinuous in the wide dissepi-
mentarium.

Dibunophyllum sp. A
Plate 9, figure 6

Description—The cylindrical portion of a single incomplete
corallite here described 1s 18.9 mm high and has a maximum dia-
meter of 17.0 mm. The calice and early portions are not preserved.

Major septa number 28 at a diameter of 13.0 mm (septal ratio,
2.1) and increase to 30 at a diameter of 17.0 mm (septal ration, 1.7).
The major septa are thin and crooked in the dissepimentarium but
thicken abrubtly at the margin of the tabularium; thereafter they
taper evenly toward the axis. The cardinal and counter septa are long
and are continuous with the median lamella of the axial structure. In
the calice the cardinal septum is slightly shorter than adjacent
major septa. Alar septa are not readily identifiable. The septal
arrangement 1s K 8§ A5 C5 A 8 K. Minor septa are slightly less
than one-half the length of the major septa, and extend across the
dissepimental zone and up to 0.5 mm into the tabularium. Minor
septa are also thin and crooked in the dissepimentarium.

The axial structure 1s dibunophylloid and consists of a distinct
medial plate with 4 to 6 irregular, radially disposed lamellae (pl. 9,
fig. 6¢). The septal lamellae are reinforced by numerous axial tab-
ellae which produce a web-like axial complex, which is one-third the
diameter in maximum width.

Discussion—Dibunophyllum sp. A differs from a coral de-
scribed by Moore and Jeffords, from the Marble Falls Formation
in central Texas, as Neokoninckophyllum arcuatum (1945, p. 161)
in having a more complex axial structure, a narrower dissepimentar-
jum, and minor septa which extend into the tabularium.
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Range and distribution—A single specnnen has been found
in the Koninckophyllum zone at one locality in the upper part of
the Wapanucka Formation in the Ouachita region.

Material and occurrence—One corallite from locality 18-U.
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APPENDIX I

STRATIGRAPHIC SECTIONS

Introduction.—In these descriptions of stratigraphic sections in
the Wapanucka Formation, localities are designated by numbers and
lithic units are designated by letters; thus, 18-U indicates locality 18
and lithiec unit ““U’’. A unit, as here used, implies a distinet bed or
series of beds that ean be distinguished in the field from overlying and
underlying units; it may be of any thickness.

In the deseription of bedding we have followed the classification
of McKee and Wier (1953) as modified by Ingram (1954), as follows:

description bedding
massive bedding ... ... no visible bedding
very thick bedded ... over three feet
thick bedded .. from one to three feet
medium bedded ... from four to twelve inches
thin bedded .. . ... from one to four inches
laminated .. i less than one inch

In many cases field descriptions are supplemented with petro-
graphic descriptions based on thin-section study. Thin-section num-
bers indicate the distance (in feet) above the base of the unit at which
the rock was sampled. Because thin sections show only a small part
of the rock, the petrographic description does not always correspond
to the deseription of the gross lithology of the unit. The classification
of carbonate rocks proposed by Folk (1959) is followed.

The sections are arranged in numerical order according to their
designations, The sections in the Arbuckle Mountains area are num-
bered 1-10, 12, 14-17, 24-29, 31, and 32. The locations of most of the
Arbuckle Mountains localities are shown on figure 1. The Ouachita
Mountains localities are numbered 18-21 and 23.

LocALIiTY 1

Description of locality: This locality is within 100 yards of the
northwestern extremity of the outcrop of the Wapanucka Formation.
Exposures of the lower part of the Wapanucka Formation here form a
low tree-covered strike ridge in the NE14 SW14 seec. 6, T. 1 N,, R. 7
E., Pontotoc County, Oklahoma.

Exposures are poor and only a partial section could be measured.
Strike ranges from N40°W to N65°W. The dip of the strata is also var-
iable, ranging from 35° to 45°N. The section is overlain by deeply
weathered unfossiliferous calcareous sandstones, tentatively assigned
to the lower part of the Atoka Formation and underlain by shales
of the Springer Formation.

This area corresponds to a loeality described by Morgan (1924,
loe. 19). Section measured by C. L. Rowett, November 8, 1959.
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Unit Description Thickness
(feet)

Wapanuckae Formation :

B Shale and limestone, interbedded: shale, calcareous,
gray, unfossiliferous; interbedded with thin (1 to 4
inches) calcareous and arenaceous limestone, locally
conglomeratic. Thickness approximate.
Remarks: These strata are unconformably overlain
by calcareous sandstones of the Atoka Formation.
The contact is abrupt and slightly undulatory.
16.0
A Limestone, fossiliferous, fine-crystalline; tan to
brown on fresh and weathered surfaces; bedding,
thin, regular. Base not exposed.
Petrographic description :
A - 1: Silty brachiopod biomicrosparrudite and
biomicrudite
2.0

Total thickness of exposures: 18.0

LocaniTy 2

Description of locality: Fossiliferous limestones of the middle part
of the Wapanucka Formation are exposed approximately 200 yards
south and 30 yards east of NW cor. sec. 8, T. 1 N., R. 7 E., Pontotoe
County, Oklahoma.

Exposures are poor, and only one lithologic unit is recognizable.
These strata appear to be underlain by shales and thin limestones,
but the lower part of the section is mostly covered. The strike is
N60°W ; the dip is variable, from 10° to 15°N.

This locality was listed by Morgan (1924, loc. 41) and by Kuhle-
man (1948, loc. 9). Section measured and described for this study
by C. L. Rowett, November 8, 1959.

Unit Deseription Thickness
(feet)

Wapanucka Formation :

A Limestone, partly o6litic, medium- to coarse-crystal-
line, tan; weathers tan to yellow brown; bedding,
thin to medium, regular ; fossiliferous. Base covered.
Petrographic description :
A -1: O¢litic biosparrudite
5.0

Total thickness of exposures: 5.0
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LocariTy 3

Description of locality : This locality was described by Morgan (1924,
p. 57) and fossils were subsequently collected here by Kuhleman
(1948, loes. 10, 11). The section is well exposed and is highly fossil-
iferous.

The exposures are in NE14 NW1, SEl4 sec. 8§, T.1 N, R. 7 B,
Pontotoc County, Oklahoma. The Wapanucka Formation and the over-
lying strata of the Atoka Formation are exposed in the bed and banks
of Canyon Creek. The strata dip 35° to 40°NE and strike N70°W.
Section measured by C. L. Rowett and D. M. Strong, August 8, 1960.

Unit Description Thickness
(feet)

Wapanucka Formation :

¥ Limestone and brachiopod coquina: limestone, aren-
aceous, medium-crystalline, tan; weathers buff to
vellow brown; bedding, thin, irregular; fossils
dominantly brachiopod valves.
Remarks: Unit F forms a series of ledges which
overhang the ereek bed. Thickness of the unit varies,
owing to the irregular contact with the basal sand-
stones and shales of the Atoka Formation. The upper
beds are oxidized to a depth of several inches and are
deep red to maroon. Shell coquina consists primari-
ly of crushed and disarticulated brachiopod valves.
Coral species: HKonmnckophyllum nitellus.
Petrographic description :
F - 10: Odlitic biosparrudite
10.0
E Shale, calcareous, blue to dark-gray, mostly covered.
TFossiliferous in lower part. Coral species: Konin-
ckophyllum nitellus.
55.0
D Limestone, fossiliferous, medium- to coarse-erystal-
line, light-tan; weathers tan to brown; bedding,
thick, regular. Coral species: Lophophyllidium
idonium.
Petrographic description :
D -4: Tossiliferous odsparrudite
4.5
C Shale, dark-gray to black, fissile; unfossiliferous
except in upper part. Coral species: Barylichisma
callosum,
65.5
B Limestone, odlitie, fine- to medium-crystalline; gray
on fresh surfaces: weathers gray to white; bedding,
thick, regular.
2.5
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A Shale, caleareous, blue to gray, highly fossiliferous.
Base not exposed.
Remarks: About 200 square feet of the shale is ex-
posed above the water level of Canyon Creek and
forms a low bank on the north side of the creek. The
shale is alternately clayey and caleareous. The
calcareous zones are highly fossiliferous.

The fauna is dominated by spiriferoid and pro-
duetid brachiopods but includes peleeypods, cephalo-
pods, gastropods, solitary corals, blastoids, and erin-
oids. The crinoid fauna is especially noteworthy for
its variety. Coral species: Leonardophyllum mor-

rowense.
43.5

Total thickness of exposures: 181.0

LocanitTy 4

Description of localsty: KExposures at this locality are limited to
the lower part of the Wapanucka Formation. The section is compli-
cated by faulting. Exposures occur in the northeast side of the ridge
formed by the formation in a small knoll. Strata dip 38°N at the
eastern extremity of the exposures but are vertical to slightly over-
turned about 50 yards to the west. At the western extremity, the
steeply dipping strata are in fault contact with Atokan sandstones.
The Wapanucka ridge terminates here and does not reappear for a
distance of almost one mile to the southeast.

These exposures are in NEY4 SE14 SELf see. 8, T.1 N, R. 7 E,,
Pontotoec County, Oklahoma. This locality was first deseribed by
Morgan (1924, loc. 28). The exposures occur near the west bank
of a tributary of Canyon Creek, which enters the section at the SE
corner. Section measured by C. I.. Rowett and D. M. Strong, August
9, 1960.

Unit Description Thickness
{feet)
Wapanucka Formation
B Limestone, odlitic, fine- to medium-crystalline, tan
to blue; weathers tan to brown; bedding, thin, ir-
regular.

Petrographic description :

B -1: Millerella biomicrosparrudite

B - 2: Odlitie, pelletiferous biomicrosparrudite

2.0

A Shale, gray to brown, clayey, highly fossiliferous.

Base not exposed.

Remarks: This shale is exposed over a large area,

which 1s partly overgrown. The brachiopod, coral,
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and erinoid faunas correspond closely to those of the
basal shale at Canyon Creek. Coral species: Lopho-
phyllidium idonium, L. minutum, L. cf. L. angusti-
folium, L. sp. A, Leonardophyllum morrowense, Am-

plexizaphrentis cf. A. tumidae, Barytichisma callosum.
43.0

Total thickness of exposures: 15,0

LOCALITY 5

Deseription of locality: The Wapanucka Formation forms a narrow
prominent ridge in this area, which trends eastward across the N4
SW14 see. 34, T. 1 S, R. 8 E., about 2.5 miles northeast of Bromide
in Coal County, Oklahoma. Strata strike N90°E and dip from 20°
to 25°8, toward the axis of the Wapanucka syncline. The best expo-
sures are along the south bank of Moseley Creek; the section was meas-
ured from the bed of this creek southward across the ridge, in the
north-central part of NE14 SW1j sec. 34.

Kuhleman (1948, p. 33) rccorded a measured section in the
Wapanucka about a quarter of a mile east of this locality. The section
was measured for the present study by C. L. Rowett and D. E. Wad-
dell, September 9, 1961.

Unit Description Thickness
(feet)

Base of Atoka Formation:

D Limestone conglomerate; clasts of pebble to cobble
size ; thin sections of this unit indicate that many of
the clasts are composed of odlites which were derived
from the underlying Wapanucka Formation (unit
B). This unit is overlain by a thick section of unfos-
siliferous concretionary shale.

3.5

Wapanucka Formation :

C Limestone, glauconitic, loeally odlitie, gray-green;
weathers gray to brown; bedding, thin, irregular;
locally cross-bedded.

Remarks: This unit varies in composition and ap-
pearance along strike. A quarter of a mile to the
east, it contains odlitic intraclasts and is moderately
glaunconitie; at the present locality, glauconite is a-
bundant, and cross-bedding is well developed. Thick-
ness ranges along strike from 3.0 to 3.5 feet. These
beds are unconformably overlain by basal conglom-
erates of the Atoka Formation.

3.5

B Limestone, oélitie, fine- to medium-crystalline, light

gray; weathers dark gray to brown; bedding, thick
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to massive; extensively veined and jointed; unfos-
siliferous where examined; wmostly covered and
slumped.

Petrographic description :

B - 1: Odsparite

71.0
A Limestone, fine- to medium-crystalline, dark blue-

gray; weathers pink to brown; bedding medium,
regular ; sparsely fossiliferous.
Remarks: The lower part of these strata 1s ex-
posed in the bed of Moseley Creek. Locally it is
underlain by unfossiliferous gray-green shales of
undetermined age.
Petrographic description :
A -1: Spicular biosparite

15.0
Total thickness (Wapanucka Formation only) : 89.9

LiocALITY 6

Description of locality : Middle part of the Wapanucka Formation,
SEY; SEY4 see. 15, T. 1 N, R. 7 E. Exposures are in the southwest
side of a ridge, about 2 miles south and 1 mile west of Jessie, Pontotoe
County, Oklahoma. The strike is N45°W and the dip is 30° to 35°N.
The exposures are about 200 yards southeast of the point where Coal
Creck crosses the ridge.

Tossils were collected in this area by Kuhleman (1948, loc. 15).

Section measured by C. L. Rowett and D. M. Strong, August 10,
1960.

Unit Description Thickness
(feet)

Wapanucka Formation :

C Limestone, oolitie, argillaceous, yellow ; weathers yel-
low to white; bedding, thin, regular; fossiliferous.
Remarks: These beds are exposed at the top of the
knoll and dip to the north; about 30 feet northward,
brown ferruginous sandstones occur that are typical
of the basal part of the Atoka Formation. The con-
tact is covered.

4.0
B Limestone, medium-crystalline, tan; weathers yellow
brown; bedding, thin to medium, regular; fossilif-
erous. Coral species: Koninckophyllum oklahom-
ense.
5.0
A Shale, brown to gray, deeply leached, unfossiliferous.

Remarks: This shale forms a gentle overgrown
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slope which grades imperceptibly into the valley
formed in the underlying Springer and Caney
Shales. Fossils which oceur on this surface were

derived from the overlying unit.
10.0

Total thickness of exposures: 19.0

Locariry 7

Description of locality: An undetermined part of the ‘Wapanucka
Formation is exposed in the bed of a small creek and in a low hill,
NEl, NE14 see. 33, T. 3 N., R. 7 E., Pontotoc County, Oklahoma.

This locality was listed by Morgan (1924, loc. 170-A), Hollings-
worth (1933, loc. 8), and Barker (1950, locs. 28-A and 28-B), but
the section here had not previously been measured.

These exposures oceur about ten miles north of the main exposures
of the Wapanucka Formation in southeastern Pontotoc County, and
are separated from them by a major structural feature, the Franks
oraben. They occur at the east margin of the Lawrence uplift. In
this area the Wapanucka is only slightly more resistant to erosion
than the overlying shales of the Boggy Formation and the underlying
Union Valley Formation, and exposures are consequently poor. An
upper limestone forms a low, sinuous ridge, which begins near Stone-
wall (see. 2, T. 2 N,, R. 7 E.) and terminates near Union Valley
(sec. 33, T. 3 N, R. 7 E.). The ridge has a relief of 20 feet or less
and is mostly overgrown. Strata strike N45°W and dip 10° to 15°E.

Section measured by C. L. Rowett, August 11, 1960.

Unit Description Thickness
(feet)

Wapanucka Formation :

C Limestone, fossiliferous, medinm-crystalline, tan to
blue; weathers yellow brown; bedding, thin to
medium ; mostly covered.

Remarks: These beds form the crest of a small knoll
150 yards south of the creek, where only the upper
three feet is well exposed; below this horizon, the
unit is mostly covered and only a few ledges crop
out. Brachiopods, bryozoans, cephalopods, and casts.
of seyphozoan medusae are common. Thickness ap-
proximate.

20.0

B Shale, calcareous, gray, platy to modular; silty to

sandy in part; unfossiliferous.
Remarks: The lower 12 feet of this shale is exposed
in the south bank of the creek. Casts of scyphozoan
medusae oceur throughout the unit. Thickness ap-
proximate.

37.0
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A Limestone and shale: limestone, medinm-crystalline,
gray ; weathers tan; bedding, thin, irregular; moder-
ately fossiliferous; interbedded with thin shales.
Base not exposed.

Remarks: These beds form ledges in the bed of the
creck. The contact with the overlying shale is abrupt.
Fossils include small goniatite cephalopods, corals,
brachiopods, erinoids, and blastoids. Coral species:
Koninckophyllum nitellus.
Petrographic description :

A -1: Fossiliferous oGsparite
4.0

Total thickness of exposures: 61.0
LocaArLiTy 8

Description of locality: An undetermined part of the Wapanucka
Formation forms a hill in the NE14 SE¥4 SW1/ sec. 34, T. 3 N., R.
7 E., Pontotoe County, Oklahoma. This locality, as does loc. 7, lies
north of the Franks graben, at the east margin of the Lawrence uplift.

Strata dip 0° to 15°E; strike is N40°W. The section was mea-
sured from the edge of a small stock tank eastward to the crest of
the hill, by C. L. Rowett and D. M. Strong, August 15, 1960.

Unit Description Thickness
(feet)

Wapanucka Formation :

B Limestone and shale: limestone, fine- to medium-
crystalline, tan; weathers brown to maroon; bed-
ding, thin to medium, regular; interbedded with
shales 1 to 2 feet thick; mostly covered.

71.5

A Shale and siltstone: shale calcareous, blue-gray,
unfossiliferous; interbedded with thin (1 to 2 inch)
layers of tan siltstone. Base not exposed.
Remarks: The siltstone layers within this unit are
oxidized to deep shades of maroon and red; they
contain numerous internal molds of goniatite cepha-
lopods, which are typically compressed and not iden-

tifiable. The base of the unit is not exposed.
16.5

Total thickness of exposures: 88.0
LocariTy 9

Description of locality: A sinuous ridge is formed by the Wapan-
ucka Formation about two miles east of Clarita, Oklahoma. Dips are
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15° or less to the east, and the ridge consequently is low and broad
in this area. Contacts with the underlying Springer Formation and
overlying Atoka Formation are not exposed. Section measured in
SW14 NE sec. 18, T. 1 S, R. 9 E,, by C. L. Rowett and D. M.
Strong, August 16, 1960.

Unit Description Thickness
(feet)

Wapanucka Formation :

D Limestone, odlitic, gray to white; weathers white;
bedding, thin to medium in lower part; thick in up-
per part; regular throughout.

Remarks: 'This unit forms the crest and dip slope
of the ridge. It is fossiliferous in the lower part,
where brachiopods and cephalopods are common, but
becomes thick bedded and less fossiliferous in the up-
per part. Thickness calculated.
20.0
C Shale and limestone: shale, calcareous, gray-green,
coneretionary : interbedded with a few ledge-forming
limestones in upper part; fossiliferous throughout.
Remarks: Complete crinoid crowns (Delocrinus)
have been collected from this shale; other fossils
include spiriferoid brachiopods and solitary rugose
corals. Coral species: Koninckophyllum nitellus.
30.0
B Limestone, medium- to coarse-crystalline, tan ; weath-
ers brown; bedding, thin to medium, irregular;
sparsely fossiliferous throughout.
Remarks: A broad terrace is formed by this unit
and exposures are poor. Coral species: Barytichisma
callosum.
10.0
A Shale and limestone, interbedded: shale, gray, fis-
sile, unfossiliferous; interbedded with thin (2 to 6
inch) limestone layers which form small ledges;
sparsely fossiliferous. Mostly covered; base not ex-

posed.
50.0

Total thickness of exposures: 110.0

LiocaruiTy 10

Description of locality: No section was measured at this locality,
but the exposures are lateral equivalents of units B and C at locality
9, about half a mile to the south. These limestones and shales contain
a similar fauna and are exposed in the center of the NW14 NE4
sec. 7, T.1 8., R. 9 E., Coal County, Oklahoma.
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Locarrty 12

Description of locality: A low ridge is formed by the Wapanucka
Formation where it crosses the SE1) SE14 see. 3, T. 1 S, R. 8 E,,
Coal County, Oklahoma. Strata dip 10° and strike N88°W. The con-
tact with the Atoka Formation is not exposed, but unit C can be
traced eastward a short distance to the section road between sections
2 and 3 of this township, where it is overlain by thin-bedded sand-
stones and shales of the Atoka Formation which contain Fusulinello
prolifica.

A measured section in the Wapanucka Formation was described
by Wallis (1915, p. 50). This locality was also recorded by Kuhleman
(1948, loc. 29), who did not deseribe the section. Section measured
for this study by C. L. Rowett and D. M. Strong, August 16, 1960.

Unit Description Thickness
(feet)

Wapanucka Formation :
C Limestone, odlitie, fine- to medium-crystalline, gray
to white; weathers gray; bedding, thick, regular;
sparsely fossiliferous.
Petrographic description :
C - 15: Odlitic biosparite
16.0
B Limestone, cherty, fine- to medium-crystalline, blue
to gray; weathers gray; bedding medium to thick,
slightly irregular; interbedded with nodules and
stringers of dark-blue chert, which weather to irreg-
ular masses ; unfossiliferous.
51.0
A Shale, calecareous, brown ; locally oxidized to yellow
brown and red; interbedded with thin-bedded ledge-
forming silty limestone; tan on fresh and weathered
surfaces; sparsely fossiliferous. Base not exposed.
Petrographic description :

A - 7: Silty biomicrosparrudite
7.0

Total thickness of exposures: 74.0
LocariTy 14

Description of locality: The ridge formed by the Wapanucka For-
mation at this locality stands an estimated 70 to 80 feet above the
broad valley to the west. Dips are low, averaging 10°H, and conse-
quently the ridge is almost three-quarters of a mile across. Strata
strike N10°E. The crest of the ridge is formed by a resistant lime-
stone (unit B) which oceurs lower in the section exposed at locality
9, about half a mile to the northeast. Fossils were collected at this
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locality by Kuhleman, (1948, loc. 36). The section was measured
from the foot of the ridge westward across the ridge, parallel to and
about 20 yards south of the section-line fenee marking the north line
of the NW1j of this section (sec. 19, T. 1 S., R. 9 K., Coal County,
Oklahoma). Section measured by C. L. Rowett and D. E. Duggan,
November 26, 1961.

Unit Description Thickness

(feet)
Wapanucka Formation :

D Limestone, o0litie, fossiliferous, gray to white;
weathers white ; bedding, thin to medium, regular.
Remarks: These beds are well exposed only in the
dip slope and as isolated ledges near the crest of the
ridge. The upper portion of this odlitic limestone is
not fossiliferous, but a few fossils oceur in the lower
part. The contact with the overlying Atoka Forma-
tion is covered at or near the base of the dip slope.
Thickness calculated.
20.0
C Shale, calecareous, gray-green, concretionary, fossili-
ferous.
Remarks: These shales contain large well-preserved
spiriferoid brachiopods. The contact with the over-
lying odlite is regular. Limonite conecretions are
common. Thickness calculated.
33.0
B Limestone, medium- to coarse-crystalline, blue-gray;
weathers tan to gray; bedding, thin, irregular; con-
tains shaly zones which are fossiliferous.
Remarks: Tossils include several erinoid, coral, and
brachiopod species. Coral species:Koninckophyllum
nitellus,
9.5
A Shale and limestone, interbedded: talus and soil
cover most of this unit; thickness, calculated and
approximate. Unfossiliferons where examined.
50.0

Total thickness of exposures: 112.5
Locarity 15

Description of locality: Excellent exposures of the upper odlitic
portion of the Wapanucka Formation occur in two large abandoned
limestone quarries and along a railroad cut, SE%4 SW14 and SWI4
SE1/ sec. 4, T. 2 8,, R. 8 E., Johnston County, Oklahoma. Delaware
Creek cuts the ridge formed by the Wapanucka along the south line
of this section and is parallel to the railroad for about half a mile.
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Strata forming this ridge are part of the south limb of the
Wapanucka syncline. The beds strike N40°W and dip 5° to 15°NE,
toward the axis of the syncline.

This section was measured and described by Wallis (1915, p. 46).
The section was measured in the quarry and along the railroad cut by
C. L. Rowett and D. M. Strong, August 18, 1960.

Unit Description Thickness
(feet)

Basal Atoka Formation

D Limestone conglomerate ; gray, tan, and blue-gray on
fresh and weathered surfaces; composed of subangu-
lar to angular limestone clasts of pebble to cobble
size, in part odlitic; interbedded with lenticular zones
of eross-bedded fossil debris; pyrite erystals common
throughout matrix.

Bemarks: This conglomerate is exposed about 500
yards east of the main quarry, on the north and
south sides of Delaware Creek. The lateral distribu-
tion of the conglomerate seems limited. About 50
vards east of the exposures on the north side of the
creek outcrops of thin ferruginous sandstones and
concretionary shales typical of the lower part of
the Atoka Formation are present. The contact of the
conglomerate with the Wapanucka Formation is
poorly exposed. Petrographic study (thin sections
D-1, D-2) of the conglomerate indicates that this eon-
glomerate was derived from erosion of the under-
lying Wapanucka Formation.

2.5

Wapanucka Formation :

C Limestone, fine- to medium-crystalline, tan to dark-
blue; weathers brown; bedding, thin to medium,
irregular in upper part; sparsely fossiliferous.

B Inimestone and chert: limestone, fine- to medium-
erystalline, tan; weathers tan to yellow-brown ; bed-
ding, thin, regular; interbedded with thin cherty
layers; upper surfaces leached.

Remarks: Units B, C, and D are local in their dis-
tribution, and correlative beds have not been recog-
nized elsewhere,

A Limestone, of6litie, white; weathers gray; bedding,
thick to massive, lenticular; torrential cross-bed-
ding ; sparsely fossiliferous.

Remarks: This thick o6litic unit is exposed in a
large abandoned quarry at the crest of the ridge



LOCALITY 16 83

and in a smaller quarry about 30 feet east from the
main quarry. In the main quarry, the beds are dis-
tinctly lenticular and thicken rapidly to the south-
east. The rock is white and deeply leached. In the
smaller quarry ecross-bedding of the oolites is em-
phasized by weathering.

Talus and large slump blocks cover the base of
the odlite at this locality, but it is believed to rest
unconformably on shales of the Springer Formation.
At a distance of about 200 yards northwest from
the main quarry the o6lite disappears entirely at the
crest of the ridge. To the southeast, the odlite thins
to a minimum of about 3 feet, locally thickening
to 10 or 15 feet in small depressions which differ
from those at Delaware Creek only in size. A similar
deposit of the odlite also occurs at the crest of the
ridge about half a mile to the northwest from Dela-
ware Creek (loec. 28, this report). The o6lite 1s
fossiliferous throughout and contains cephalopods,
bryozoans, gastropods, and brachiopods.
Petrographic descriptions :

A - 20: Odsparite
A - 70: Odsparite
Thickness of odlite (base not exposed) : 72.0

Total thickness (Wapanucka Formation only) : 99.5

Liocarity 16

Description of locality: TExposures of the Wapanucka Formation
occur at this locality in bluffs facing the east side of a small reservoir
formed by Sulfur Creek, about 1.4 miles west of Wapanucka, Johnston
County, Oklahoma. Strata dip from 25° to 30°NE; the strike is
variable, as the ridge shifts from a generally eastward to a north-
ward trend.

This section was measured and described by Wallis (1915, p. 46).
The section was measured for the present study from the edge of the
spillway eastward to the crest of the ridge in the NE14 NW14 sec. 22,
T.2 8., R. 8 E, by C. L. Rowett and D. M. Strong, August 20, 1960.

Unit Deseription Thickness
(feet)

Wapanucka Formation :

I Limestone, oolitic, light-gray; weathers white; bed-
ding, thick, irregular; fossiliferous.
Remarks: These oblitic beds form the dip slope of
the ridge, and are undulatory on the upper surfaces
owing to solution. They rest with apparent uncon-
formity on the underlying limestone unit and are



84

LOCALITY 16

overlain by the Atoka Formation at the foot of the
dip slope. Thickness calculated.

Petrographic description

I - 1: Fossiliferous obsparite and biosparrudite,
zoned.

Limestone, medium-erystalline, tan; weathers tan to
gray ; bedding, thick, regular; contains nodules and
stringers of dark-blue chert; unfossiliferous. Partly
covered.

Limestone, medinm- to coarse-crystalline, gray; wea-
thers blue-gray; bedding, thick, regular; unfossilif-
erous.

Limestone and shale, interbedded: limestone, medi-

um- to coarse-crystalline, tan; weathers tan to gray;
bedding, thick, regular; interbedded with shales of
approximately equal thickness; both shales and lime-
stones unfossiliferous.

Petrographic description :
F - 1: DBiomicrosparite

Limestone, medium- to coarse-crystalline, blue; wea-
thers gray; bedding, thin to medium, regular;
sparsely fossiliferous.

Shale and limestone, interbedded : shale, calcareous,
yellow-brown, abundantly fossiliferous; interbedded
with thin discontinuous layers of cherty limestone;
highly fossiliferous. Coral species: Lophophyl-
lidium tdonium, L. sp. B, Amplerizaphrentis aff.
A. crassiseptata.

Limestone, arenaceous, tan; weathers yellow brown;
bedding, medium, regular; unfossiliferous.

Limestone, fine- to medium-crystalline, blue-gray;
weathers tan; bedding, thin, regular; fossiliferous
in lower part (mostly crinoid parts).

Shale and limestone, interbedded ; limestone, medi-
um- to coarse-crystalline, blue; weathers yellow
brown ; bedding, thin, lenticular; interbedded with
thin lenticular blue-gray shales; fossiliferous. Base
not exposed.

Total thickness of exposures:

9.9

30.5

4.0

2.5

9.0

2.0

2.0

9.5

88.0
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LocaviTy 17

Description of locality : The upper part of the Wapanucka Formation
forms a narrow ridge in this area which crosses the NE14 NE14 sec.
30, T. 1 N, R. 8 E,, Coal County, Oklahoma. Strata dip 19°N and
strike N20°W. Section measured in the bed and along the banks of
the creek by C. L. Rowett and D. M. Strong, August 19, 1960.

Unit Description Thickness
(feet)
Basal Atoka Formation :
C Limestone conglomerate, tan; weathers dark gray to
brown; bedding, thick irregular; sparsely fossilif-
erous.

Remarks: The lower part of these beds contains thin
shale lenses and reworked fossil debris; they are
overlain by ferruginous red-brown sandstones of the
lower Atoka Formation. The lower contact appears
to be regular at this locality.

24.0
Wapanucka Formation :
B Limestone, odlitic, gray to white; weathers white;
bedding thin to medium, regular; sparsely fossilif-
erous in lower part.
Petrographic description :
B - 2: Fossiliferous oosparite
19.0
A Limestone, medium-crystalline, tan to gray ; weathers
gray to blue gray ; bedding, medium to thick, regular;
partly covered. Base not exposed. Coral species:
Koninckophyllum oklahomense, K. nitellus.
Petrographic deseription :
A -10: Biosparrudite
25.0
Total thickness (Wapanucka Formation only) 440

LocaniTy 18

Description of locality : A thick seetion of the Wapanucka Formation
is exposed at Limestone Gap, about 10 miles northeast of Stringtown,
Atoka County, Oklahoma, NE1/j sec. 31, T. 2 N, R. 13 E. The Wapan-
ucka in this area forms a high ridge which trends northeast and has
a relief of from 140 to 180 feet. At this locality the ridge is eut by
Limestone Creek, which forms a prominent water gap. The Kansas,
Missouri, and Texas Railroad also crosses the ridge obliquely here.
The lower part of the section (units A-M) was measured in a cut
northeast of the railroad bridge, and the upper part (units O-U) was
nmeasured in the larger cut to the southwest of this bridge. Unit V
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is exposed only in the bed of Limestone Creek., All beds strike N54°E
and dip from 35° to 45°S.

This is a key exposure of the Wapanucka Formation in the frontal
belt of the Ouachita Mountains. The section here was measured and
described by Wallis (1915, p. 59); fossils were collected from the
lower part of the section by Hollingsworth (1933, lec. 7), but the
section was not measured at that time; Harlton (1938, p. 904) measur-
ed and described the section here in some detail. The top of the Wapan-
ucka Formation is covered but apparently is in fault contact with
the overlying Atoka Formation. The section was measured and sam-
pled by Rowett (1959) as the basis of a petrographic study of the
Wapanucka Formation. Measurements made at that time are recorded
here.

Unit Description Thickness
(feet)
Wapanucka Formation
v Shale, black, blocky, well-indurated ; bedding, thin,
regular ; unfossiliferous.
Remarks: This unit is exposed in the bed of Lime-
stone Creek, approximately 100 yards southwest of
the small bridge at Gap, Oklahoma. The contact
with the underlying massive limestones of unit U
1s exposed. The upper part of the unit is covered by
stream alluvium. Thickness recorded is the maximum
exposed.
5.0
U Limestone, fine- to coarse-crystalline, blue-gray ; wea-
thers gray to white; bedding, thick to massive;
cherty, odlitie, and crinoidal in zones; sparsely fossil-
iferous throughout ; coral zone in lower 6 feet.
Remarks: These strata typically weather to cavern-
ous smooth surfaces, hollows, and other unusual
forms. Caleite-filled joints and ‘‘birds-eye’’ struec-
tures occur in the upper part. Coral species: Stereo-
corypha cf. S. spissata, Amplexocarinia corrugata,
Koninckophyllum simplex, Dibunophyllum sp. A.
Petrographic description :
U -34, U - 53, U - 58: Intraclast pelmicrite and
dismierite
U -15: Odsparite
U - 8: Crinoidal biosparrudite
U - 1: Sandy spiculiferous biomicrite
58.5
T Limestone and chert: limestone, fine-crystalline,
tan; weathers tan to gray; bedding, medium, irregu-
lar; interbedded with dark-blue chert.
Petrographic description
T - 3: Cherty spiculiferous biomicrosparite
3.0
S Limestone, odlitic, medium-crystalline, gray; weath-
ers light gray; bedding, thick, regular.
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Petrographic description :
§.1,8-2 8-3: Fossiliferous oOsparite

Limestone and chert: limestone, tan; weathers tan
to brown ; bedding, thin, irregular ; almost completely
replaced by chert.

Petrographic description :

R-3R-11,R-24, R-31, R -33: Spiculiferous
micrite, replaced by chert.

Limestone, crinoidal, coarse-crystalline, pink; weath-
ers tan to gray; current bedded.

Petrographic description :

Q-1,Q-2: Crinoidal biosparrudite

Sandstone, chert, and shale: sandstone, cherty,
spiculiferous, buff; weathers tan; bedding, thin,
regular; interbedded with dark-gray to black shale,
chert stringers and nodules; sparsely fossiliferous.
Petrographic description:

P -1 P -5: Sandy biomierite and spiculiferous
shale, interbedded. The biomicrite contains hydrous
iron oxide, sapropelic material, and detrital quartz
orains in a cryptocrystalline siliceous matrix. The
matrix may originally have been microerystalline cal-
cite.

Limestone, crinoidal, coarse-crystalline, pink ; weath-
ers tan to gray ; current bedded.

Petrographic description :

O -1, 0 -2: Crinoidal biosparrudite

Shale and spiculiferous limestone: shale, partly sili-
ceous, light- to dark-gray, fissile, concretionary ; in-
terbedded with thin spiculiferous limestone; mostly
covered ; unfossiliferous.

Remarks: Limestone Creek crosses the ridge
through a water gap which is eroded in this shale.
The shale is mostly covered by talus and vegetation.
Thickness calculated.

Limestone, spiculiferous, fine-crystalline, light- to
dark-gray; weathers tan to red brown; bedding,
thin to medium, regular.

Petrographic description :

M-1,M-5: Spiculiferous biomierite (M-1), grad-
ing upwards to silty spiculiferous biomicrite (M-5) ;
siliceous sponge spicules (monaxons) constitute up
to 70% of the rock in the lower part; partly replaced
by chert.
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2.5

32.0

1.5

4.5

1.5

149.0

7.0
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Shale, siliceous, spiculiferous, gray to black, fissile.

Limestone, spiculiferous, fine-crystalline, gray ; wea-
thers buff to brown; bedding, medium to thick,
regular.

Petrographic description :

K -1, K -10: Spiculiferous biomicrosparite ; silty
in lower part ; partly replaced by chert.

Shale, siliceous, spieuliferous, partly caleareous, gray
to black, platy; sparsely fossiliferous, interbedded
with thin spiculites.

Petrographic descriptions :

J -3, J -8: Silty spiculiferous biomicrosparite and
biomiecrite ; partly replaced by chert.

Limestone, spiculiferous, fine-crystalline, gray to
blue; weathers tan; bedding, medium to thick, reg-
ular.

Petrographic description :
I-1,I-51-10,1-11,1-13,T-16: Silty biospar-
ite; partly replaced by chert.

Shale, siliceous, spiculiferous, partly calcareous, gray
to black, platy; sparsely fossiliferous.

Limestone, spiculiferous, fine-crystalline, gray; wea-
thers brown to red brown ; bedding, medium, regular.
Petrographic description :

G-2,G-3,G-5: Silty biomierite and microspar-
ite; intraclasts of micrite and quartz silt; partly re-
placed by chert.

Shale, siliceous, spiculiferous, gray to black, fissile;
unfossiliferous:.

Limestone, spiculiferous, fine-crystalline, gray ; wea-
thers tan; bedding, medium to thick, regular.
Petrographic description :

E-1,E-8: Silty spiculiferous biomicrosparite and
micrite; partly replaced by chert.

Shale, siliceous, spiculiferous, partly calcareous,
gray to black, platy, unfossiliferous.

Limestone, spiculiferous, fine-crystalline, tan; wea-
thers brown to red brown; bedding, medium to thick,
regular. Coral species: Amplexizaphrentis cf. A.
tumida.

Petrographic description :

C-1,C-4,C -8 C-11: Silty spiculiferous bio-
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micrite, grading in places to biomicrosparite. Sponge
spicules ecomprise up to 70% of the rock; partly
replaced by chert.

10.0
B Shale, siliceous, spiculiferous, gray to black, platy.

4.5
Limestone, spiculiferous, fine-crystalline, gray to
blue; weathers dark brown; bedding, medium, reg-
ular.

Petrographic description :
A -1, A - 3: Silty spiculiferous biomicrite and
microsparite.

Unit A is underlain by an undetermined thick-
ness of light- to dark-gray spiculiferous shale which
is sideritic, nodular, and concretionary. There is at
present no satisfactory eriterion for establishing the
base of the Wapanucka Formation in the frontal
Ouachita Mountains; the base of the Wapanucka
Formation at this locality is therefore arbitrarily
placed at the base of Unit A until further study
provides data for a more satisfactory lower bound-
ary in this area.

Thickness of Unit A 2.5

Total thickness of exposures: 356.0
LocaLrty 19

Description of locality: A limestone quarry near the Oklahoma Sub-
prison exposes vertical to slightly overturned strata of the upper part
of the Wapanucka Formation. The quarry is about nine miles north-
east of Atoka, Atoka County, Oklahoma, approximately half a mile
northwest of U. 8. Highway 69 : south line, NE¥4 see. 15, T. 1 N, R.
12 E.

The single Wapanucka ridge in this area trends generally in 2
northeast direction, but is locally deformed into sharp S-shaped
curves. Strata exposed here strike N30°E and are overturned from
5° to 8° to the northwest. Near-vertical bedding planes exposed in
the quarry are visible from the highway. This section is correlated
with the upper part of the exposures at Limestone Gap (loc. 18). The
top of the Wapanucka Formation is covered but is apparently in
fault contact with the overlying Atoka Formation. Section measured
by C. L. Rowett and D. M. Strong, August 23, 1960.

Unit Description Thickness
(feet)

Wapanucka Formation :

K Limestone, fine-crystalline, gray; weathers gray;

bedding, thick, regular; numerous calcite-filled
joints.



90 LOCALITY 20

Remarks: Most bedding planes show slickensides;
this feature and numerous thick calcite-filled joints
reflect strong deformation of the unit. Strike fault-
ing at the top of the unit has resulted in an incom-
plete section. Few megafossils observed.

E Limestone, fine- to medium-crystalline, gray to dark-
blue; weathers gray; bedding, thick, regular; exten-
sively jointed ; fossiliferous. Coral species: Amplexo-
carinia corrugate, Amplexizaphrentis sp. A, Koninck-
ophyllum simplex, K. nitellus.
25.5
D Limestone and chert: limestone, fine- to medium-
erystalline, dark-blue; weathers blue-gray ; bedding,
medium to thiek, regular; interbedded with chert
layers, stringers, and nodules.
45.0
C Limestone, crinoidal, coarse-crystalline, gray to
pink; weathers gray; current bedded.
1.5
B Limestone and chert: limestone, medium-crystal-
line, silty, gray; weathers gray; bedding, thin, reg-
ular; interbedded with thin stringers and nodules of
dark-blue chert.
5.0
A Limestone and shale: limestone, fine- to medium-
crystalline, blue; weathers blue gray ; bedding, thin,
irregular; interbedded with stringers of dark-blue
to brown chert and thin shales; unfossiliferous.

Base covered.
175

Total thickness of exposures: 118.5

LocaLrry 20

Description of locality.: The upper part of the Wapanucka Formation
1s exposed in a small abandoned limestone quarry and road cut where
U. 8. Highway 69 crosses the Wapanucka ridge, about half a mile
northeast of the settlement of Chockie, Atoka County, Oklahoma,
NE14 SW14 NE1/ see. 1, T. 1 N, R. 12 E.

The Wapanucka Formation in this area forms a high ridge,
which is a prominent topographic feature. The ridge has a relief of
up to 200 feet over the valleys formed in shales to the north and
south. The general trend of the ridge is northeast; strata dip from
45° to 75°S and strike N50°H.

This section was measured by Wallis (1915, p. 58) and by
Harlton (1938, p. 912). The section was measured for this report
along the south side of the highway (units A-C), the north side of the
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highway (unit D), and in a small quarry on the north side of the
highway (units E-I). The top of the formation is covered but is
apparently in fault contaet with the overlying Atoka Formation.
Section measured by C. L. Rowett and D. M. Strong, August 23, 1960.

Unit Description Thickness
(feet)

Wapanucka Formation :
I Limestone, fine-erystalline, tan to blue-gray; weath-
ers gray; bedding, thick to massive, regular; exten-
sively jointed ; oolitic in lower part; sparsely fossilif-
erous. Coral species: Amplexocarinia corrugate,
Koninckophyllum simplex.
Petrographic description :
I-10: Fossiliferous intrasparrudite
70.0
H Limestone and chert: limestone, fine- to medium-
crystalline, tan; weathers tan to gray; bedding,
medium, slightly irregular; interbedded with dark
blue ‘‘bedded cherts’’ of about equal thickness.
45.0
G Limestone, erinoidal, coarse-crystalline, pink to gray
on fresh and weathered surfaces; current bedded.
3.0
F Limestone, silty, fine- to medium-crystalline, tan;
weathers yellow brown ; bedding, medium, regular.
14.5
E Limestone, erinoidal, coarse-crystalline, gray to pink;
weathers tan; current bedded.
Petrographic description :
E -4: Biosparrudite
4.5
D Limestone, shaly, tan; weathers gray to red; bed-
ding, thin, blocky; interbedded with gray to black
siliceous to calcareous shale; highly fossiliferous.
7.0
C Limestone, medium-erystalline, tan to blue-gray;
weathers tan ; bedding, thin, lenticular ; silty in part.
2.0
Shale, platy, siliceous, gray, sparsely fossiliferous.
11.5
Limestone and shale: limestone, medium-crystal-
line, blue-gray; weathers gray; bedding, thin to
medium, regular; spiculiferous in part; interbedded
with thin shaly zones.
Remarks: This unit is moderately fossiliferous and
contains about the same fauna as unit D. It is under-
lain by a thick seetion of gray to black siliceous
and spiculiferous shale of undetermined age.
Correlation of this section with the strata ex-
posed at Limestone Gap (loc. 18) indicates that
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units identified as A through D occur at approxi-

mately the same horizon as the upper part of unit
N at that locality.

175
Total thickness of exposures: 175.0

Locavity 21

Description of locality: The Wapanucka Formation is exposed in
a quarry at this locality, which is about 1.2 miles south of Hartshorne,
Pittsburg County, Oklahoma. This quarry had not been in operation
for more than 45 years until operations were recently resumed. Lime-
stone was originally quarried here for use in a cement plant, and
several of the buildings used for this operation are located at the
foot of the ridge, on the east side of State Highway 63. A narrow road,
now mostly overgrown, leads east from these buildings and up a steep
slope to the quarry. The quarry is in the center of the NW1/ sec.
18, T.4 N.,, R. 17 K.

The Wapanucka Formation in this area forms a ridge about 250
feet high. Strata dip 32°S and strike N50°E. A second and larger
quarry lies about one mile east of this locality, and from it rock was
extracted and crushed (loc. 23, this report). Comparison of the
lithologic sequence here with that of the latter locality demonstrates
abrupt facies changes and possibly local intraformational unconform-
ities within the Wapanucka Formation in this area.

Fossils were collected from the carbonaceous shales near the base
and in the middle of this section (here designated Unit B and Unit D)
by Hollingsworth (1933, loes. 10, 11). This section was also measured
in some detail by Harlton (1938, p. 906). At this locality the top of
the formation is covered but is apparently in fault contact with the
overlying Atoka Formation.

Section measured in the east and south face of the quarry by
C. L. Rowett and D. M. Strong, August 25, 1960.

Unit Description Thickness
(feet)
Wapanucka Formation :
K Limestone, cherty, fine-crystalline, blue to gray;
weathers brown to red; bedding, medium to thick,
regular.
18.0
J Limestone, medium-crystalline, gray to blue-gray;
weathers gray; bedding, massive, regular; fossil-
iferous. Coral species:Amplexocarinia corrugata,
Konwnckophyllum simplex. 0
19.

I Limestone, crinoidal, medium-crystalline, brown;
weathers dark brown; bedding, massive, regular.
8.5
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H Limestone, cherty, fine- to medium-crystalline; light
gray on fresh and weathered surfaces; bedding,
thick, irregular ; sparsely fossiliferous. Coral speeies:
Lophophyllidium tgnotum?
36.5
G Limestone, coarse-crystalline, tan; weathers red
brown ; bedding, thick, highly irregular.
11.0
F Limestone, glauconitie, arenaceous, fine- to medium-
crystalline; buff to olive green on fresh and weath-
ered surfaces; bedding, thin to medium, irregular;
sparsely fossiliferous.
Petrographic description :
F -1: Glauconitic biomierosparite
2.0
E Limestone and chert: limestone, fine- to medium-
crystalline, blue-gray ; weathers gray ; bedding, medi-
um to thick, regular; odlitic in upper part; inter-
bedded with irregular stringers, lenses, and nodules
of chert in lower 40 feet; oOlitic in upper part.
48.5
D Limestone and shale: limestone, argillaceous, tan;
weathers gray; bedding, thin, regular; shaly in
upper part; contains finely disseminated carbon-
aceous plant material and larger segments of carbon-
ized stems and trunks.
2.5
C Limestone, argillaceous and nodular, medium-crys-
talline, blue; weathers tan; bedding, thin, regular;
becomes increasingly nodular in upper part; fossil-
iferous.
21.5
B Shale, black, highly fissile, fossiliferous.
9.5
Limestone, medium-crystalline, blue to gray; weath-
ers tan to brown ; bedding, medium to thiek, regular;
base covered.
31.0

Total exposed thickness: 208.0
LocariTy 23

Description of locality: A large abandoned quarry exposes part of
the Wapanucka Formation, about one mile south and one mile east
of Hartshorne, Pittsburg County, Oklahoma: N4 NWL; see. 17, T.
4 N., R. 17 E. In this area the Wapanucka Formation forms a high
ridge, which trends eastward and rises more than 200 feet above the
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valley to the north. Strata dip 35° to 40°S. The top of the formation
is eovered but is apparently in fault contact with the overlying Atoka
Formation.

The lower units (A-E) were measured in the western part of the
quarry; the upper units (F-I) in the eastern part, and on the back
slope of the ridge. Section measured by C. L. Rowett and R. W. Hed-
lund, August 10, 1960.

Unit Description Thickness
(feet)
Wapanucka Formation :
I Limestone, fine- to medium-crystalline, gray to gray-
blue; weathers gray; bedding, massive ; partly cover-
¢d.

Remarks: These strata are stratigraphically the
highest beds on the dip slope of the ridge; they are
poorly exposed and deeply weathered. The top of the
unit is covered and it could not be determined wheth-
er higher units in the Wapanucka intervene between
these beds and the base of the Atoka Formation.
Coral species: Koninckophyllum simplex, Amplexo-
carimia corrugata.

20.0
H Limestone, erinoidal, medium-crystalline, brown ;
weathers dark brown; bedding, massive.
Remarks: This unit forms the crest of the eastern
part of the quarry ; the brown color of the weathered
surfaces is in strong contrast with the lighter grays
of overlying and underlying units. The contact with
the overlying beds is not well exposed but seems to
be regular.
Petrographic description :
H -9: Biosparrudite
13.0
G Limestone, fine- to medium-crystalline, tan to blue;
weathers gray; bedding, massive.
Petrographic description :
G - 10: Dismierite
10.5
F Limestone and chert: limestone, medium-crystal-
line, gray ; weathers light gray; bedding, medium to
thick; interbedded throughout with chert stringers
and nodules.
Petrogranhic description :
F - 8: Biosparite
22.0

E Limestone, crinoidal, fine- to medium-crystalline,
blue-gray; weathers light gray; bedding, thick to
massive ; lower one foot locally conglomeratie.

15.5



LOCALITY 23

Sandstone, limestone, and chert: sandstone, fine-
grained, glauconitie, buff to olive-green; interbedded
with limestone, fine-crystalline, tan to blue-gray,
nodular, concretionary ; weathers tan to brown ; con-
tains thin bands of blue chert ; bedding, thin to medi-
um and irregular throughout.

Remarks: Unit D is visibly discontinuous laterally
and may replace portions of adjacent units through
a lateral change in facies. In the western part of
this quarry this unit appears to thicken at the ex-
pense of Unit C, attains a maximum exposed thick-
ness of about 24 feet, and extends to the quarry floor.
However, truncation of the underlying units has not
been demonstrated, and a chert bed about 1.5 feet
thick near the base of the unit seems to be continuous.
These beds disappear in the eastern part of the
quarry, where the relationships to adjacent units are
also uncertain.

Petrographic descripiion :

D-10,D-11: Silty, spicular pelmicrite and intra-
pelmicrite, interbedded, locally silicified.

Limestone and chert: limestone, fine- to medium-
crystalline, blue-gray; weathers gray; medium to
thick bedded ; oblitic in upper part; sparsely fossili-
ferous; interbedded in lower 40 feet with regular
beds of dark-blue chert.

Remarks: These beds are best exposed in a near-
vertical cliff which separates the quarry into an
eastern part and a western part; chert occurs as
irregular beds 4 to 10 inches thick, which are rela-
tively resistant to weathering.

Petrographic description :

C - 43:. Intraclast oOsparite; intraclasts are com-
posed of odlites.

Shale, carbonaceous, gray to black; weathers gray
to white ; fossiliferous.

Remarks: This shale has eroded back several feet,
producing a strong overhanging ledge formed by the
overlying unit. The shale is highly carbonaceous and
contains abundant fossil debris including erinoid
parts, bryozoans, fragments of pelecypod shells,
solitary corals, and brachiopods. Preservation is
poor. Coral species: Lophophyllidium ignotum,
Amplexizaphrentis sp. B.

Limestone and shale: limestone, fossiliferous, partly
oblitie, medium- to coarse-crystalline, tan; weathers
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brown ; bedding, thin, irregular; shale partings, con-
cretionary, fossiliferous.
Remarks: These beds underlie the carbonaceous
shale with an abrupt and regular contact. The base
of the unit is not exposed.
1.5

Total thickness of exposures: 155.5
LocaLiTy 24

Description of locality : In this area the Wapanucka Formation forms
a steep-sided ridge which trends northwest. Strata dip from 12° to
25°NE and are exposed near the crest of the ridge. The section was
measured from a road cut along State Highway 48 northeastward
across the ridge; center of the W line, sec. 24, T. 2 S., R. 8 E. This
area 1s about half a mile south of the town of Wapanucka, Johnston
County, Oklahoma. Section measured by C. L. Rowett, August 26,
1961.

Unit Description Thickness
(feet)

Wapanucka Formation :

G Limestone, medium-crystalline, blue; weathers tan;
bedding, thick, regular; locally cherty ; fossiliferous.
Remarks ;. These beds form the dip slope of the ridge.

The contact with the overlying Atoka Formation is
covered at the foot of the dip slope.
11.0

F Limestone, crinoidal, coarse-crystalline, tan; wea-
thers dark gray and brown; bedding, medium to
thick, regular; fossiliferous.

9.0

E Limestone and shale, interbedded: limestone, medi-
um-crystalline, tan; weathers tan to gray; bedding,
thin, regular; interbedded with shales of about
equal thickness; mostly covered. Coral species:
Empodesme cf. E. smulum, Lophophyllidium idon-
wum, Barytichisma callosum.

53.5

D Shale, calcareous, gray, unfossiliferous.

1.0
Limestone, coarsely crystalline, light-gray; ‘weathers
tan to gray; bedding, thin, regular; unfossiliferous.

_ 1.0

B Limestone, fine- to medium-erystalline, blue; weath-
ers gray ; bedding, thin, irregular ; contains numerous

chert nodules and stringers; unfossiliferous. o
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A Shale, caleareous, gray ; unfossiliferous. Base cover-
ed.
6.0
Total thickness of exposures: 88.0

LOCALITY 25

Description of locality: The Wapanucka Formation is exposed at
this locality as a narrow, steep-sided ridge, in Coal County, Oklahoma,
SW14 SW14 NE14 sec. 19, T. 1 N, R. 8 E. The section was measured
about 30 yards west of the point where this ridge is cut by Goose
Creek, from the bottom of a small gully to the crest of the ridge.
Strata dip from 25° to 70°N., and the strike is NW. Changes in
strike and dip indicate that the upper unit (D) may be in fault
contact with the Atoka Formation.

This section was measured by Wallis (1915, p. 51). Section
measured for this study by C. L. Rowett, April 4, 1960.

Unit Description Thickness
(feet)

Basal Atoka Formation:

E Limestone, locally conglomeratic, medium- to coarse-
crystalline, gray to tan; weathers gray to brown;
bedding, thin to medium, irregular; fossiliferous in
part.

Remarks: These strata form the dip slope of the
ridge and are overlain by ferruginous sandstones.
12.0

Wapanucka Formation ;

D Limestone, odlitic, medium-crystalline, gray to tan;
weathers white; bedding, medium to thick, regular.
Remarks: Oblites are concentrated in the lower part
of the unit, but the unit is odlitic throughout. The
contact with the overlying Atoka Formation is
abrupt.

19.5

C Limestone, medium-erystalline, gray; weathers gray
to white; bedding, thin to medium, regular; partly
covered.

33.0

B Timestone and shale: limestone, fine- to medium-
erystalline, blue-gray; weathers brown; bedding,
thin to medium, regular, partly covered ; interbedded
with shales of about equal thickness. Mostly covered.

50.0

A Limestone and shale: limestone, fossiliferous, medi-
um-crystalline, tan; weathers brown; bedding, thin,
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irregular; interbedded with thin shale partings
throughout ; mostly covered. Base not exposed.

Bemarks: Most of this unit is eovered; the upper
contact is not exposed, nor is the base of the unit.
Bedding planes contain numerous fossils, mostly

brachiopods.
13.0

Total thickness (Wapanucka Formation only) : 115.5

LocaAriTy 26

Description of locality: The upper oblitic part of the Wapanueka
Formation is exposed at this locality in an abandoned limestone quarry,
center SE14 NW1; SEY} sec. 6, T. 1 8., R. 9 E., Coal County, Okla-
homa.

Beds strike N30°W ; the dip is variable, but averages 10°E. The
section is overlain by shales and sandstones of the Atoka Formation.
This contact is well exposed at a second quarry, approximately one-
fifth mile to the southeast, but is poorly exposed at this locality.

Fossils were collected here by Kuhleman (1948, loc. 35). The
upper part of the section was measured and described for this study
by C. L. Rowett, June 9, 1961.

Unit Deseription Thickness
(feet)

Wapanucka Formation :

A Limestone and shale, interbedded : limestone o6litie,
gray to white; weathers yellow white; bedding, thick
to massive, regular; fossiliferous in some zones;
interbedded with thin shaly zones near top. Base
not exposed.

Remarks: A zone in which the crinoid Paragassizo-
crinus is common oceurs about 15 feet below the top
of the section, in the quarry floor. Productid brach-
iopods and other crinoid species occur slightly higher
In the section. Coral species: Lophophyllidium
wdontum.
18.5

Total thickness measured: 185

Liocariry 27

Description of locality: The Wapanucka Formation forms a steep
ridge in this area which trends NW across the NE14 NE14 sec. 30,
T. 1 N.,, R. 8 E,, Coal County, Oklahoma. Strata in the south side
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of the ridge are exposed along a fire lane. Beds strike N50°W and
dip 10° to 15°N.

Fossils were collected in this area by Kuhleman (1948, locs. 22,

23), but no section was measured. Section measured for this study
by C. L. Rowett, June 9, 1961.

Unit

Description Thickness

Basal Atoka Formation:

E

Limestone conglomerate; clasts, pebble- to cobble-
size ; locally oxidized. Thickness variable along strike.
Petrographic description :

E -1: Tossiliferous, odlitic limestone conglomerate.
Many clasts contain o6lites of same size and type as
those which oceur in the underlying odlitic unit of
of the Wapanucka Formation (unit D).

Wapanucka Formation :

D

Limestone, odlitic, gray to white, weathers white;
bedding, thin to medium, regular; partly covered.

Remarks: The basal part of this odlite earries a
erinoid fauna. Near the base of the dip slope, the
oolite is overlain by a thin (2 to 3 feet) limestone
conglomerate. The contact is not well exposed, but
field relationships indicate that the conglomerate
represents the basal part of the Atoka Formation.
The conglomerate is in turn overlain by typical red-
brown ferruginous sands of the Atoka Formation.

Limestone, fossiliferous, medium-crystalline, tan to
blue; weathers gray blue; bedding, medium to thick;
regular exeept near top; thin shaly partings and
cherty zones in upper part.

Remarks: These beds are exposed at the crest of the
ridge at this locality ; the contact with the overlying
oolitic limestone is irregular and appears to be uncon-
formable. Solitary corals, crinoids, and blastoids
are common. Coral species: Koninckophyllum okla-
homense, K. nitellus.

Limestone and shale: limestone, fine- to medium-
crystalline, fossiliferous; weathers yellow brown;
bedding, thin to medium, regular; interbedded shales
mostly covered by soil and vegetation.

Remarks: The lower 10 feet of this unit is exposed
in a small wash about 40 yards WSW from the foot
of the ridge; fenestrate bryozoans, brachiopods, and
erinoid parts are abundant. Thickness caleulated.

Shale and thin limestones: shale, calcareous, con-
cretionary, gray-green to olive, fossiliferous; inter-

(feet)

3.0

20.0

31.0

65.0
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bedded with thin (2 to 6 inches) shaly limestones.
Remarks: This shale is dissimilar in appearance to
basal shales of the Wapanucka Formation observed
elsewhere, but contains the characteristic erinoid and
coral species found in this part of the section else-
where. Brachiopods and casts of scyphozoan medusae
are common. The shale contains numerous limonite
concretions and thin calcite veins. The base of the
shale is covered by stream alluvium. Coral species:
Lophophyllidium idonium, Barytichisma callosum.
20.0

Total thickness (Wapanucka Formation only) : 136.0

LocaniTy 28

Description of locality : This section was measured primarily to con-
firm the unconformable relationship of the upper oblitic beds of the
Wapanucka Formation in this area to underlying strata. The section
was measured on the west side of the ridge, about one mile southeast
of Bromide, NE4 SEY NE14 sec. 5, T. 2 S, R. 8 E., Johnston
County, Oklahoma. A small abandoned quarry is at the crest of the
ridge at this locality from which a few tons of the o6litic limestone
have been removed for local building purposes.

Three lithologic units are recognized in this seetion. The upper
unit, G, is also present at locality 15, about one mile to the southeast
at Delaware Creek. The disappearance of Unit A and Unit B along
strike ean be explained by tracing the odlite southeastward along the
ridge. In this direction the oblite thins rapidly and disappears at the
crest of the ridge within a short distance of the small quarry. For the
next 1,500 yards Unit B forms the crest and dip slope of the ridge.
About 200 yards northwest of the large quarry at Delaware Creek
the odlite reappears and thickens rapidly southeastward to more than
70 feet at the quarry (loe. 15). Through this interval the oélite pro-
gressively trunecates the underlying units, A and B. These relation-
ships are shown diagrammatically in figure 2.

Section measured by C. L. Rowett and R. W. Hedlund, June 19,
1961.

Unit Description Thickness
(feet)
Wapanucka Formation
C Limestone, oblitic, light-gray to white ; weathers dark
gray; bedding, thick to massive; sparsely fossilif-
erous.

Remarks: This odlite forms the dip slope of the
ridge and has the form of a small basin-shaped de-
posit. Maximum thickness is 11 feet in the quarry.
Truncation of individual beds of Unit B by the
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oolite was observed in several places at this locality.
0.0 to 11.0
B Limestone and chert: limestone, medium-crystal-
line, locally oélitie, gray to blue; weathers tan; bed-
ding, thin, irregular; interbedded with stringers and
nodules of dark-blue chert. Base not exposed.
Remarks: A maximum exposed thickness of 14 feet
was recorded just south of the quarry; in the quarry,
however, only 3 feet is exposed below the odlite.
Petrographic description :
B - 1: O¢litic biosparrudite, locally silicified.

14.0
A Tsimestone, crinoidal, medium-crystalline, tan; wea-
thers brown ; bedding, thin to medium ; mostly cover-
ed; base not exposed. Coral species: Barytichisma
callosum.
26.0
Total thickness of exposures: Up to: 51.0

LocariTy 29

Description of localsty: The Wapanucka Formation in this area
forms a prominent ridge which trends eastward about half a mile
south of Wapanucka, Atoka County, Oklahoma: SW14 NEY4 sec.
23, T. 2 8., R. 8 B. This is considered to be the type area of the
Wapanucka Formation (Taff, 1901). Strata dip to the north at
about 15°. The base of the section and the contact with the Atoka
Formation are covered. The section was measured from the base of
the south side of the ridge, 20 feet west of a cement well slab, to a
small abandoned quarry at the crest of the ridge. A water tank is
situated on top of the ridge about 200 yards east of this quarry.
Section measured by C. L. Rowett, June 23, 1961.

Unit Description Thickness
(feet)

Wapanucka Formation :

E Limestone, locally odlitic, finely crystalline, gray to
white; weathers mottled gray; bedding, thick and
irregular; contact with underlying unit irregular.
Petrographic description :

E - 10: Pelletiferous dismicrite
19.0

D Limestone, otlitie, and chert; limestone, locally
oolitie, medium-crystalline ; gray to blue on fresh and
weathered surfaces; bedding, irregular and variable
in thickness; interbedded with lenses and stringers
of dark-blue to red-brown chert.
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Petrographic description :
D - 3: Fossiliferous odsparrudite

6.0
C Limestone, limestone conglomerate, and chert: lime-
stone, fine- to medium-crystalline ; blue-gray on fresh
and weathered surfaces, bedding, thick and regular
except in upper two feet, where beds are contorted
and lenticular; lenses of red-brown chert and lime-
stone pebbles and cobbles in upper part; base
covered.
Petrographic description :
C - 17: TFossiliferous intrasparrudite and intrami-
crosparrudite,
17.5
B Limestone, crinoidal, medium- to coarse-crystalline,
tan to pink; weathers dark brown ; bedding, medium
to thick, regular; partly covered.
Petrographic description -
B - 2: Biomicrosparrudite and biosparrudite
8.5
A Limestone, crinoidal, fine- to medium-crystalline,
gray to white; weathers gray; bedding, thin and
regular,
Petrographic description :
A - 5: O¢litic biosparrudite
6.0
Total thickness of exposures: 57.0

Locanity 31

Description of locality : The upper part of the ‘Wapanucka Formation
is exposed as a narrow, steep-sided ridge about 1.7 miles northeast of
Bromide, Oklahoma: NW14 SE14 sec. 33, T. 1 S., R. 8 E., Coal
County, Oklahoma.

These strata form part of the north limb of the Wapanucka
syneline and dip steeply south toward the axis of this structure. The
beds strike N80°W ; the dip is variable and ranges from 35° to 65°S.
This section was measured by Wallis (1915, p. 48). The locality is
also listed by Kuhleman (1948, loc. 41). Section measured for: the
present study by C. L. Rowett, June 23, 1961.

Unit Description Thickness
(feet)

Wapanucka Formation :

B Limestone, otlitic, medium-crystalline, white ; weath-
ers gray; bedding, thick, regular; cherty in lower
part; sparsely fossiliferous throughout.

Remarks: These steeply dipping limestone beds
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form a steep-sided narrow ridge about 20 feet high at
this locality and are in fault contaet with incom-
petent shales of the lower part of the Atoka Forma-
tion.
52.0
A Limestone and chert: limestone, medium-erystal-
line, blue; weathers tan to brown; interbedded with
nodules and stringers of dark-blue chert; unfossilif-
erous.
Remarks: The contact between these cherty beds
and the overlying oélite is poorly exposed, but field
evidence from adjacent localities (5, 28, 15) indi-
cates that the contaet is unconformable. The base of
this unit probably is in fault contact with shales

of the Springer or Caney Formations.
12.0

Total thickness of exposures: 64.0
Locarity 32

Description of locality: No section was measured at this locality,
which is exposed along the north line, SE4 sec. 30, T. 1 N, R. 8 E,
Coal County, Oklahoma. Fossils were collected here from limestones
that are equivalent to fossiliferous limestones at adjacent localities
(17-A, 27-C) and which are continuously exposed between these locali-
ties. Coral species collected include Koninckophyllum oklahomense
and K. mitellus.
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TaBuLaTION OF DATA

APPENDIX II

All measurements of diameter (d), septal count (n), height (h),

dissepimentarium diameter (d®), tabularium diameter (dt)
Most speci-

septal ratio (n/d) are recorded for each coral species.
mens with OU (University of Oklahoma) catalog numbers are illustra-
Other designations are the authors’ reference

ted in plates 1-9.
numbers.

Empodesma cf. E. imulum

and

Loec. No. d n h n/d
24-E OU 4801 15.0 32 35.0 2.1
10.0 31 15.0 3.1
6.0 24 3.7 4.0
Stereocorypha cf. S. spissata

Loc. No. d n h n/d
18-U 0U 4802 15.2 39 18.0 2.6
14.2 38 13.0 2.7
12.5 37 7.0 3.0
11.0 36 4.0 3.2
54-u 12.0 34 2.8

Amplexocarinia corrugata
Loe. No. d n h n/d
18-U OU 4803 4.5 16 11.2 3.6
4.0 16 10.2 4.0
3.7 16 9.2 4.3
3.4 16 8.5 4.7
OU 4804 5.0 22 28.0 44
4.7 21 27.5 4.5

Lophophyllidium idonium
Loc. No. d n h n/d
3-D . 38 e 7.5 24 11.0 3.2
2.5 14 1.3 5.6
4-A OU 4810 9.5 26 15.5 2.7
16-D ... OU 4807 11.5 27 12.6 2.3
OU 4808 12.0 28 13.0 2.3
49 8.0 26 11.5 3.3
16-F 49-¢ 7.0 24 9.0 3.4
24-BE ... .. OU 4809..... 11.8 28 12.3 2.4
59-a 8.0 26 11.6 3.3
4.0 20 4.0 5.0
3.8 18 3.5 4.7
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3.0 16 2.1 5.3
26-A ... 0 6.1 20 9.7 3.3
2.2 14 1.4 6.4
73 8.5 26 10.0 3.1
5.0 22 2.7 44
27-A 88-b. ... 6.7 24 12.0 3.6
6.5 22 11.5 3.4
4.4 20 4.0 4.5
3.6 18 3.5 5.0
3.0 16 1.0 5.3
Lophophyllrdium minutum
Loc. No. d n h n/d
4-A OU 4811.... 6.0 22 8.7 3.7
OU 4812 6.8 20 9.7 2.9
6.2 20 7.9 3.2
4.6 19 6.9 4.1
1.8 14 1.0 7.8
OU 4813 5.5 23 8.3 4.2
21 12 0.5 5.7
OU 4824 7.0 24 12.5 3.4
OU 4825 7.1 23 12.6 3.2
OU 4826 6.1 24 13.0 3.9
OU 4871 6.3 21 11.0 3.3
2.4 13 0.7 5.4
OU 4872 6.0 21 9.5 3.5
1.8 14 0.5 7.8
OU 4873 6.0 21 11.8 3.5
1.8 10 1.5 5.6
1.5 8 1.3 5.3
OU 4874 5.1 20 11.0 3.9
2.0 12 1.0 6.0
OU 4875 6.8 23 11.5 3.4
2.5 18 1.2 7.2
OU 4876 6.2 21 11.3 3.4
2.4 14 1.5 5.8
OU 4877 5.3 21 9.2 4.0
5.2 19 8.7 3.7
OU 4878 5.3 21 9.4 4.0
1.3 11 0.5 8.5
OU 4879 7.0 21 11.3 3.0
OU 4880 6.0 21 9.5 3.5
OU 4881 7.0 23 10.6 3.3
2.2 16 1.5 7.3
20 8.0 24 11.7 3.0
21-b 6.0 22 7.4 3.7
21-c 5.0 21 7.2 4.2
214 5.2 22 8.3 4.2
35-r 6.2 20 9.7 3.2
3.3 14 2.7 4.2
2.7 14 1.3 5.2
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2.2 14 0.7 6.4

35-s 6.2 23 8.6 3.7
1.2 10 0.5 8.3

356-t 52 20 7.2 3.8
2.0 12 1.0 6.0

35-u 6.8 21 9.1 31
2.0 10 1.5 5.0

35-v 6.4 21 9.2 3.3
2.8 14 1.0 5.0

35-w 6.2 21 8.7 3.4
3.3 16 3.4 4.8

35-x 5.2 20 8.7 3.8
35-y 4.6 20 7.1 4.3
2.4 16 1.0 6.7

Lophophyllidium ignotum

No. d n h n/d
____________ OU 4827 2.0 29 23.5 2.4
1.1 29 20,5 2.6

8.5 26 13.0 3.1

OU 4828 9.5 26 13.8 2.7
9.0 22 11.8 2.4

OU 4829 8.8 24 14.5 2.7
8.0 24 10.0 3.0

5.0 20 3.0 40

OU 4830 9.0 25 18.0 2.8
OU 4882 8.5 25 18.8 2.9
7.6 24 13.8 3.2

7.0 23 9.6 3.3

3.8 20 2.0 5.3

OU 4814 0.0 23 15.0 2.3
8.5 22 10.0 2.6

4.7 15 4.0 3.2

OU 4815 0.3 27 18.3 2.6
9.6 24 14.8 2.5

9.0 24 13.3 2.7

7.8 24 10.5 3.1

7.1 22 9.0 3.1

34 17 14 5.0

OU 4816 0.0 24 14.1 2.4
9.7 24 12.5 2.5

51-f 9.7 26 15.0 2.7
7.2 22 11.5 3.1

6.9 21 10.0 3.0

3.2 18 2.4 5.6

2.0 10 1.0 5.0

59-f 8.5 23 20.0 2.7
7.8 23 16.0 2.9

7.0 23 10.7 3.3

3.6 20 3.0 5.6
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Lophophyllidium cf. L. angustifolium

Loe. No. d n h n/d
4-A OU 4820..... 9.5 24 15.5 2.5
OU 4821 9.0 26 14.8 2.9
OU 4822 6.7 24 13.5 3.6
OU 4823 8.5 25 14.7 2.9
21-¢ 7.2 26 13.3 3.6
30 9.2 28 20.3 3.0
7.6 24 13.9 3.2
6.5 24 13.1 3.7
5.0 20 7.6 4.0
4.5 20 6.8 44
4.0 19 6.3 4.8
2.9 14 2.1 4.8
2.5 12 14 4.8

Lophophyllidium sp. A
Loe. No. d n h n/d
4-A .. OU 4831..... 16.5 30 21.6 1.8
13.5 30 14.1 2.2
OU 4832 11.5 30 20.0 2.6
6.0 22 8.3 3.7
4.5 20 5.0 44
OU 4883 14.0 31 24.0 2.2
12.8 29 18.0 2.3
11.3 29 14.5 2.6
3.6 16 1.6 4.4

Lophophyllidium sp. B
Loe. No. d n h n/d
16-D ... OU 4817... 7.8 26 13.0 3.3
7.5 26 11.5 3.5
6.0 24 7.5 4.0
5.4 20 6.6 3.7
3.3 14 0.7 4.2
OU 4818 7.5 25 13.0 3.3
6.5 24 9.5 3.7
6.0 20 7.0 3.3
2.8 14 1.2 5.0

Leonardophyllum morrowense {form A)

Loe. No. d n h n/d
3-A OU 4839... 9.2 24 29.1 2.6
6.0 22 5.5 3.7
OU 4841 9.0 22 42.1 2.4
7.5 22 28.7 2.9
6.9 22 22.5 3.2
4.9 19 14.6 3.9
3.6 18 7.6 5.0
2.2 12 0.6 5.5
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4-A OU 4837..... 10.0 25 471 2.5

9.9 25 25.1 2.5

8.0 24 141 3.0

6.0 21 10.0 .0

OU 4838 9.8 24 41,0 2.4

7.0 24 10.0 34

OU 4840 10.0 26 32.0 2.6

6.0 23 15.0 3.8

OU 4842 9.2 24 20.5 2.6

5.5 20 7.0 3.6

3.1 20 0.9 6.5

OU 4843 8.1 23 27.9 2.8

9.0 23 16.3 2.6

4.7 22 3.5 4.7

OU 4844 9.5 24 30.3 2.5

8.5 24 21.3 2.8

OU 4884 8.5 26 25.5 3.1

5.6 24 12.0 4.3

OU 4885 10.5 24 26.0 2.3

5.8 21 8.0 3.6

OU 4886 8.0 25 30.2 3.1

5.5 21 8.6 3.8

28 10.5 25 26.0 2.4

3.1 19 1.5 6.1

2.6 16 1.0 6.2
Leonardophyllum morrowense (form B)

Loe. No. d n h n/d

3-A OU 4834..... 9.5 23 22.0 2.4

4.5 20 4.7 4.4

OU 4835 7.0 26 34.0 3.7

6.5 22 11.5 3.4

65-1 9.2 25 28.5 2.7

8.8 23 21.5 2.6

3.0 22 2.0 7.3

2.2 16 1.5 7.3

1.6 12 1.1 7.5

14 10 1.0 7.1

1.1 8 0.5 7.3

65-] 8.7 24 22.8 2.8

7.3 24 17.3 3.3

4.0 22 4.0 5.5

65-k 10.6 27 33.2 2.5

10.0 27 21.7 2.7

7.9 24 14.2 3.0

5.4 22 6.0 4.1

65-1 8.9 24 30.8 2.7

8.5 24 21.9 2.8

7.2 23 12.1 3.2

5.8 21 7.7 3.6

2.2 16 0.1 7.3



TABULATION OF DATA 109

4o A et OU 4833..... 10.5 25 - 2.4
8.5 25 - 3.1
OU 4836 9.0 23 26.0 2.6
6.0 20 9.4 3.3
OU 4845 9.6 24 19.9 2.5
6.0 24 51 4.0
OU 4846 12.0 26 47.3 2.2
10.0 25 34.2 2.5
8.5 24 21.8 2.8
4.6 19 5.4 41
Amplexizaphrentis cf. A. tumida
Loe. No. d n h n/d
4-A OU 4847 11.0 30 13.5 2.7
18-C OU 4849 11.9 28 14.5 2.4
52-a 11.0 28 11.1 2.5
45 18 2.5 4.0
4.0 16 2.0 4.0
3.5 14 1.0 4.0
Amplexizaphrentis aff. A. crassiseptata
Loc. No. d n h n/d
16-D ... OU 4850... 7.5 30 11.4 4.0
5.5 26 7.1 4.7
5.0 15 1.7 5.0
2.2 12 1.1 5.5
1.8 10 0.6 5.6
Amplexizaphrentis sp. A
Loec. No. d n h n/d
19-B . OU 4848..... 8.7 24 13.0 2.8
Amplexizaphrentis sp. B
Loe. No. d n h n/d
23-B e OU 4851.... 83 22 13.3 2.7
7.5 22 12.3 2.9
74 22 10.3 3.0
5.2 21 5.5 4.0
3.3 18 1.0 5.5
2.7 16 0.5 5.9
2.3 14 0.3 6.1
Barytichisma callosum
Loe. No. d n h n/d
3D e QU 4858...... 27.0 44 58.8 1.6
23.6 44 53.5 1.9
18.4 43 38.8 2.3
11.0 35 17.8 3.2
8.0 10 3.0 4.0
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OU 4856
39-a

36-b

OU 4853

OU 4854

OU 4855
4

OU 4857

27-A . 69-a. ...

28-A OU 4891

TABULATION OF DATA

11.0 36
14.0 36
13.5 35
5.5 26
3.0 14
21.0 40
12.7 33
8.1 23
3.0 21
16.0 35
9.5 29
8.5 29
15.0 31
11.5 31
1.5 26
13.0 34
6.0 23
2.0 10
1.2 6
20.0 37
9.5 34
15.5 36
12.5 35
12.2 35
12.0 33
6.2 28
4.5 25
2.2 14
1.3 8
15.5 39
8.0 25
4.8 18
2.9 12
25 10
16.0 41
7.0 30
16.0 37
21.0 39
16.0 34
5.0 26
3.0 18
18.5 39
33.0 ol
25.0 48
21.0 43
12.0 38
7.0 24
32.0 50

14.4
17.5
12.5
7.5
2.0
40.0
19.0
7.0
2.0
20.0
14.0
6.0
25.4
15.5
11.0
19.3
11.0
2.0
0.5
23.0
12.5
22.5
17.0

o
NSO
oLt o

N2 Qo B [\
p‘a.w-mg.c.o_qrn_us_-aog—l_w_c—oq;wm
NUooCcC o oo oMo D o

MO0 Lo - Ov U1 Lo RO i N DO 0O S0 DO =1 MO DO H i W DO DO 0o
PWOH OO O P HNOWNS W] =10

WO N O DN D DO s i W0 L0 DD O O OF W DO D
NMOWNHONHOWWHO— W I o U o

=T RN



TABULATION OF DATA 111

Koninckophyllum simplex

Loec. No. d dt d¢ n h n/d
18-U e OU 4864..... 15.0 13.0 1.0 34 - 2.3
01 4865 14.5 12.5 1.0 30 17.0 2.1
OU 4866 15.6 11.0 2.3 - 17.5 -
54 20.0 14.0 3.0 34 24.0 1.7
54-p 17.0 13.0 2.0 31 - 1.8
54-nn 14.0 12.0 1.0 37 25.0 2.6
8.0 7.0 0.5 32 10.0 4.0
54-gg 10.0 8.0 1.0 36 - 3.6
54-rr 12.0 11.0 0.5 27 15.0 2.3
54-a 23.0 16.0 3.5 42 49.0 1.8
54-b 22.0 14.0 4.0 43 - 2.0
54-d 15.4 11.0 2.2 37 - 2.4
54-1 19.0 12.0 3.5 36 - 1.9
54-j 17.5 12.5 2.5 37 29.0 2.1
14.0 11.0 1.5 32 11.0 2.3
54-k 19.5 12.5 3.5 36 - 1.8
54-n 20.0 12.0 4.0 37 - 1.9
54-r 24.0 14.0 5.0 39 39.0 1.6
15.0 13.0 1.0 35 16.3 2.3
19-E ... 56-b............. 17.0 14.0 1.5 35 50.0 2.1
56-d 14.0 11.0 1.5 36 37.0 2.6
20-1 . 4 I 15.0 12.0 1.5 34 20.0 2.3
82 13.0 12.0 0.5 31 12.0 2.4
81 19.0 11.0 4.0 37 43.0 1.9
12.0 7.0 2.5 31 9.5 2.6
21-J .. OU 4859.... 21.5 15.1 3.2 41 44 4 19
185 13.5 2.5 38 28.7 21
10.5 7.5 1.5 31 11.7 3.0
OU 4860 20.5 121 4.2 47 44.0 2.3
24.5 15.9 4.3 47 30.9 1.9
20.0 13.6 3.2 44 18.5 2.2
Koninckophyllum oklahomense
Loe. No. d dt dd n h n/d
17-A OU 4861..... 29.0 15.0 7.0 45 42.0 1.6
13.0 10.0 1.5 33 12.2 2.5
4.0 4.0 0.0 16 4.2 4.0
OU 4862 22 .4 11.0 5.7 36 48.0 1.6
OU 4889 25.0 18.0 3.5 45 27.0 1.8
27-C ...........OU 4863..... 19.0 13.0 3.0 41 25.5 2.2
11.5 9.5 1.0 3 8.3 2.7
OU 4887 25.0 16.0 4.5 45 32.0 1.8
OU 4888 27.0 13.0 7.0 44 55.0 1.6
68-a 19.9 11.9 4.0 41 42.6 2.1
18.0 10.0 4.0 39 21.0 2.2
11.0 9.0 1.0 32 10.3 2.9
6.0 5.0 0.5 26 2.0 4.3
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WAPANUCKA CORALS

Plates 1-9
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Prate 1

(All figures x2 unless stated otherwise)

Empodesma cf. E. imulum Moore and Jeffords, OU 4801, loc. 24-E.

a. Longitudinal section, alar plane.

b. Transverse section at base of calice.

c. Transverse section of ephebic stage.

d. Transverse section of neanic stage; note joined cardinal and
counter septa.

Stereocorypha cf. S. spissata Moore and Jeffords, OU 4802, loc. 18-U.

a. Transverse section through upper part of calice.

b. Transverse section at base of calice (reflected light),

c. Transverse section of ephebic stage.

a. Transverse section of early ephebic stage (reflected light,
section reversed).

Amplexocarinia corrugata {Mather), OU 4803, loc. 18-U.

a-c. Transverse sections of ephebic stages.

d. Figure b enlarged, x7.5.

Amplexocarinia coryugate (Mather), OU 4804, loc. 18-U.

a. Longitudinal section, alar plane.

b. Diagram showing attitude of tabulae in figure a; note steeply
inclined peripheral portions.

c-e. Transverse sections showing shortened septa below tabulae.

Amplexocarinia corrugata (Mather), OU 4805, Joc. 18-U, x1. Exterior
of weathered corallite,

Lophophyllidium idonium Moore and Jeffords, OU 4806, loc. 4-A, x1.
Exterior of typical corallite.

Lophophyllidium idonium Moors and Jetfords, topotype OU 4807, Iloc.
16-D.

a. Exterior, x1.

b. Longitudinal sections, alar plane.

¢. Tiansverse section at base of calice.

Lophophyllidium idonium Moore and Jetfords, topotype OU 4808, loc.
16-Ir. Transverse section; note interseptal spaces between counter and
counter-lateral septa.

Lophophyllidium idonium Moore and Jefiords, QU 4809, loc. 24-E.
a. Longitudinal section, cardinal-counter plane.

b. Transverse section at base of calice.
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PrLaTE 2

(All figures x2 unless stated otherwise)

Lophophyllidium idonium Moore and Jeffords, OU 4810, loc. 4-A.

a. Transverse section of ephebic stage; interseptal spaces between
counter and counter-lateral septa not typically developed.

h. Enlargement of axial region, x8.3.

Lophophyllidium minutum Jeffords, OU 4811, loc. 4-A.

a. Exterior of incomplete corallite, x1.

b. Transverse section at base of calice; note prominent alar pseudo-
fossulae and axial thickening.

Lophophyllidium minutum Jeffords, OU 4812, loc. 4-A. Exterior of

well-preserved specimen, x1.

Lophophyllidium minutum Jeffords, OU 4813, loc. 4-A.

a. Longitudinal section, alar plane. . _
b. Transverse section at base of calice; tabulae are not visible in

this corallite.

Lophophyllidium minutum Jeffords, OU 4824, loc. 4-A. Exterior of

corallite, x1.

Lophophyllidium minutum Jeffords, OU 4826, loc. 4-A.

a. Transverse section at base of calice.

b. Lengitudinal section, cardinal-counter plane; note tabulae in this
specimen,

Lophophyllidium sp. B, OU 4818, loc. 16-D.

a. Transverse section through lower part of calice.

b. Transverse section at base of calice.

c. Transverse section of early ephebic stage.

Lophophyllidium sp. B, OU 4817, loc. 16-D.

a. Exterior of corallite, x1.

b. Transverse section at base of calice.

¢. Transverse section of early ephebic stage.

Lophophyllidium ignotum Moore and Jeffords, OU 4815, loc. 23-B.

a. Transverse section of ephebic stage.

b- Transverse section of early ephebic stage.

Lophophyllidium ignotum Moore and Jeffords, OU 4816, loc. 23-B.

a. Longitudinal section, cardinal-counter plane.

b. Transverse section of late ephebic stage; note thickening of
slereozone and marked radial symmetry.

Lophophyllidium ignotum Moore and Jeffords, OU 4828, loc. 23-B.

Transverse section of ephebic stage.

Lophophyllidium ignotum Moore and Jeffords, OU 4829, loc. 23-B.

Exterior of reconstructed corallite, x1.

Lophophyllidium ignotum Moore and Jeffords, OU 4830, loc. 23-B.

Transverse section at base of calice.

Lophophyllidium ignotum Moore and Jeffords, OU 4827, loc. 23-B.

Longitudinal section, alar plane.

b. Transverse section through lower part of calice.

c. Transverse section at base of calice.

d. Transverse section of early ephebic stage.
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Prate 3

(All figures x2 unless stated otherwise)

Lophophyllidium cf. L. angustifolium Moore and Jeffords, OU 4822,
loc. 4-A.

a. Longitudinal section, alar plane.

b. Transverse section at base of calice.

Lophophyllidium cf. L. angustifolium Moore and Jeffords, QU 4823,
loc- 4-A.

a. Longitudinal section, cardinal-counter plane.

b. Transverse section at base of calice.

Lophophyllidium cf. L. angustifolium Moore and Jeffords, OU 4820
loc. 4-A.

a. Exterior of corallite, x1.

b. Longitudinal section, alar plane.

c. Transverse section at base of calice.

Lophophyllidium cf. L. angustifolium Moore and Jeffords, OU 4821,
loc. 4-A.

a. Exterior of corallite, x1.

b. Longitudinal section, alar plane

c. Transverse section at base of calice.

Lophophyllidium sp. A, OU 4831, loc. 4-A.

a. Longitudinal section, alar plane.

b. Transverse section through calice.

¢. Transverse section of ephebic stage.

d. Exterior of corallite, x1.

Lophophyllidium sp. A, OU 4832, loc. 4-A.

a. Longitudinal section, alar plane.

b. Transverse section at base of calice.

c. Transverse section of late neanic stage.

d. Axial region shown in figure b enlarged x9.5.

b
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PraTE 4

{All figures x2 unless stated otherwise)

Leonardophyllum morrowense, new species, paratype OU 4833, loc.
a. 'Longitudinal section, alar plane; note discontinuous axial column.
b, ¢. Transverse sections of ephebic stage.

Leonardophyllum morrowense, new species, paratype OU 4834, loc.
3-A,

a. Exterior of corallite, xI.

b. Longitudinal section, cardinal-counter plane.

¢. Transverse section of late neanic stage.

Leonardophyllum morrowense, new species, paratype OU 4835, loc.
3-A.

a. Longitudinal section, alar plane.

b. Transverse section of early ephebic stage.

Leonardophyllum morrowense, new species, paratype OU 4836, loc.
3-A. Longitudinal section, alar plane; note termination of axial
cclumn in lower part of section.

Leonardophyllum morrowense, new species, paratype OU 4837, loc.
4.A. Exterior of scolecoid specimen showing moderate rejuvenescence.
Leonardophyllum morrowense, new species, holotype QU 4838, loc.
4-A.

a. Longitudinal section, alar plane.

b, ¢. Transverse sections of late ephebic stage.

d. Reversed view of axial column shown in figure b enlarged x8.

Leonardophyllum morrowense, new species, paratype OU 4839, loc.

a. Longitudinal section, alar plane,

b, ¢. Transverse sections of ephebic stage.

Leonardophyllum morrowense, new species, paratype OU 4840, loc.
4A.

a. Longitudinal section, alar plane.

b, c. Transverse sections of ephebic stage.

d. Figure ¢, enlarged x10.5.

Leonardovhvlium morrowense, new species, paratype OU 4841, loc.
3 A. Exterior, xl.
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10.

Prare 5

(All figures x2 unless stated otherwise)

Leonardophyllum morrowense, new species, paratype QU 4842, loc.

4-A.

a. Longitudinal section, alar plane. _ .

b, c. Transverse sections of ephebic stage; this corallite shows
uncommon secondary thickeming of all structural elements.

Leonardophyllum morrowense, new species, paratype OU 4843, loc.
a. Exterior, incomplete specimen, x1.

b. Transverse section of ephebic stage.

c. Axial column shown in figure b enlarged x7.

Leonardophyllum morrowense, new species, paratype OU 4814, loc.

a. Exterior, x].

b. Longitudinal sections, cardinal-counter plane.

¢, d. Transverse sections of late ephebic stage.

Leonardophyllum morrowense, new species, paratype 4845, loc. 4-A.

a. Exterior, x1.

b. Longitudinal sections, cardinal-counter plane; lower section
reversed.

c. Transverse section of ephebic stage.

Leonardophyllum morrowense, new species, paratype OU 4846, loc.
4-A.

a. Exterior, x1.

b. Longitudinal sections, alar plane.

¢, d, Transverse sections of late ephebic stage.

e. Transverse section of late neanic stage.

f. Same as figure e, x7.

Amplexizaphrentis cf. 4. tumida (Moore and Jeffords), OU 4847, loc.
4-A,

a. Exterior, x1.

b. T.ongitudinal section, cardinal-counter plane.

c. Transverse section at base of calice.

Amplexizaphrentis sp. A, OU 4848, loc. 19-E.

a. Exterior of incomplete corallite, x1.

b. Slightly oblique transverse section of ephebic stage.
Amplexizaphrentis of. A. tumida {Moore and Jeffords), QU 4849, loc.
18-C. Longitudinal section, alar plane; note sagging tabulae in axial
region.

Amplexizaphrentis aff. A. crassisepiata (Moore and Jeffords), OU
4850, loc. 16-D.

a. Transverse section of ephebic stage.

b.  Transverse section of late neanic stage.

Amplexizaphrentis sp. B, OU 4851, loc. 23-B. Transverse section at
base of calice.
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PLATE 6

(All figures x2 unless stated otherwise)

Barytichisma callosum Moore and Jeffords, OU 4852, loc. 4-A.
a. Exterior, x1.

b. Transverse section at base of calice.

¢. Transverse section of early ephebic stage.

d. Transverse section of late neanic stage.

Barytichisma callosum Moore and Jeffords, OU 4854, loc. 4-A.
a. Exterior, x1.
b. Transverse section at base of calice.

Barytichisma callosum Moore and Jeffords, OU 4891, loc. 28-A.

Transverse section of ephebic stace showing uncommonly thick peri-

pheral stereozone.

Barytichisma callosum Maore and Jeffords, OU 4857, loc. 4-A.

a. Transverse section of ephebic stage; note marginarium and long
thin cardinal septum.

b. Transverse section of neanic stage.

Barytichisma callosum Moore and Jeffords, OU 4858, loc. 3-D.

a. Exterior, x1,

b. Longitudinal sections, alar plane; note amplexoid nature of septa.

¢, d&. Transverse sections of ephebic stage.

e. Transverse section of late neanic stage or early ephebic stage.
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Prare 7

(All figures x2Z unless stated otherwise)

Koninckophyllum simplex (Moore and Jeffords), OU 4859, loc. 21-].

a. Exterior, x1.

b. Longitudinal sections, alar plane; note thin median lamella.
¢, d. Transverse sections of ephebic stage.

e. Transverse section of late neanic stage.

Koninckophyllum simplex (Moore and Jeffords), QU 4860, loc. 21-J.

a. Exterjor, x1.
b. Longitudinal sections, cardinal-counter plane.
c-e. Transverse sections of ephebic stages.
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PiLa1e 8

(All figures x2 unless stated otherwise)

Koninckophyllum oklahomense, new species, holotype OU 4861, loc.

17-A.

a. Exterior, x1.

b. Longitudinal section, alar plane,

c. Transverse section near base of calice.
d. Transverse section of neanic stage.

e. Transverse section of brephic stage.

Koninckophyllum oklahomense, new species, paratype OU 4862, loc.

17-A.
a. Longitudinal sections, alar plane.
b. Transverse section of ephebic stage.

Koninckophyllum oklahomense, new species, paratype OU 4863, loc.

27-C.
a. Transverse section of ephebic stage.
b, Transverse section of neanic stage.

Koninckophyllum simplex (Moore and Jeffords), OU 4864, loc. 18-U.

Longitudinal section, alar plane.

Koninckophyllum simplex (Moore and Jeffords), OU 4865, loc. 18-U.

Transverse section of ephebic stage.

Koninckophyllum simplex (Moore and Jeffords), OU 4866, loc. 18-U.

a. Exterior, x1.
b. Longitudinal section, alar plane.
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Pirate O

(All figures x2 unless stated otherwise)

Koninckophyllum nitellus (Moore and Jeffords), OU 4867, loc. 17-A.

a. Exterior, x1.

b. Longitudinal section showing development of inner and outer zones
in tabularium.

c. Transverse section of ephebic stage.

Koninckophyllum nitellus (Moore and Jeffords), OU 4894, loc. 32.

a. Longitudinal section showing columella in lower part.

b. Transverse section of ephebic stage.

¢. Transverse section of neanic stage.

Koninckophyllum nitellus (Moore and Jeffords), OU 4895, loc. 32.

a. Longitudinal section showing well-developed columella.

b. Transverse section of ephebic stage.

c. Transverse section of neanic stage.

Koninckophyllum nitellus (Moore and Jeffords), OU 4893, loc. 32

Longitudinal section; note column in early stages of growth, domed

tabulae of inner tabularium in calice, and absence of dissepiments

in the proximal portion of the corallite.

Koninckophyllum nitellus (Moore and Jeffords), OU 4896, loc. 17-A.
Slab showing two calicular buds arising by peripheral increase from a
corallite which in turn appears to have been budded from an earlier
protocorallite, x1.

Dibunophyllum sp. A, OU 4870, loc. 18-U.

a, b. Transverse sections of ephebic stage.

c. Dibunophylloid axial structure shown in figure b enlarged x8.5.
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INDEX

(Italic number indicates main reference)

Acactapora 9

alar diameter, defined 15

Amplexizaphrentis 9, 47-50, 51

A. crassiseptata 49

A. atf. A. crassiseptata 48-49, 84, 109,
118

A. tumida 48

A. cl. A. tumida 47-48, 50, 75, 88, 109,
118

A. sp. A 49-50, 90, 109, 118

A. sp. B 50, 95, 109, 118

Amplexocarinia 9, 13, 23-25

A. corrugata 10, 23-25, 86, 90, 91, 92, 94,
104, 114

A. muralis 23

Amplexus corrugatus 24

Arbuckle Mountains 6, 7

Ardmore 28, 31

Arkansas 24, 36

Atcka County 6, 8, 85, 89, 90, 101

Atoka Formation 6, 8, 11, 12, 71, 73, 79,
80, 82, 86, 89, 91, 92, 94, 97, 98, 99,
101

Aulophyllidae 55-68

Barbour, E. H., cited 66

Barbouria verticillata 66

Barker, J. C., cited 9, 77

Barytichisma 9, 10, 13, 51-54

B. callosum 9, 47, 51-54, 73, 75, 79, 96
160, 101, 109, 119

B. crassum 51, 54

B. repletum 54

Barytichisma zone 9, 10, 11

Bell, W. C.. cited 13

Big Saline Member, Marble Falls
Formation 13

biometrical methods 17-18

biostratirraphic zomation 9-I0

Bloyd Formation 13, 14, 24, 31, 66

Bogey Formation 77

brachiopods 6, 12

Brentwood Limestone Lentil, Bloyd
Formation 24

Bromide 75, 100, 102

Bureau of Economic Geology, Texas 18

Burma, B. J., cited 15, 17, 18

Canyon Creek 73, 74

Chilingar, G. V., cited 17

Chockie 90

Cladochonus 9

Clarita 78

Cline, T.. M., cited 9

Coal County 6, 75, 80, 81, 85, 97, 98,
102. 103

Coal Creek 76

coefficient of variation, defined 16

erinoids 6, 12

Cvathaxonia profifere 95

Delaware Creek 81, 100

Dibunophyllum 9, 55, 67-68, 112, 122

D. muirkeadi 67

D. sp. A 67-68, 86

dissepimentaiium diameter, defined 16

Bouglas Group 66

Puggan, D. E. 81

Empodesma 9, 20-21

E. imulum 21

E. f. E. imulum 2021, 96, 104, 112

Folk, R. L., cited 71

Fort Gibson 24, 49, 58

Franks graben 77, 78

Fusulinella prolifica 80

Gaptank Formation 41

Goose Creek 97

Greenleaf Lake 13, 14, 31, 37, 66

Hale Formation 13, 14, 24, 31, 37, 49,
58, 66

Hapsiphyllidae 46-54

Hapsiphyllum 47

H. crassiseptatum 47

H. tumidum 47, 48

Harlton, B. H., cited 8, 9, 86, 90, 92

Hartshorne 92, 93

Hedlund, R. W. 94, 100

height, defined 16

Hill, Dorothy, cited 19,20,23,46,47,51,55
(also see Moore, R. C., and others)

Hollingsworth, R. V., cited 9, 77, 86, 92

Huffman, G. G., cited 13

Illineis 25

Imbrie, John, cited 15

Ingram, R. L., cited 71

Jeffords, R. M.. cited 13, 18, 19, 20, 21,
22, 23, 24, 25, 26, 28, 29, 30, 31, 34,
36, 37. 40, 41, 47, 48, 49, 53, 55, 58,
62, 66. 67

Jessie 76

Johnston County 6, 8, 10, 12, 81, 83, 96,
100

Kansas 38

Kansas, University of 18, 19

Keough quarry 49

Koninckophyllum 9, 12, 13, 55-66

K. magnificum 55

K. nitellus 10, 63-66, 73, 78, 79, 81, 90,
99. 103, 112, 122

K. oklahomense, new species 10, 18, 58-
62. 76, 99, 103. 111, 121

K. simplex 10, 18. 55-58. 61, 62. 86, 90,
91, 92, 94, 111, 120, 121

Koninckophyllum zone 9-10, 11, 12, 25,
68

Kuhleman. M. H., cited 9, 72, 73, 75,
76, 80, 81, 98, 102

Laccophyllidae 23-25

Lampasas County, Texas 21

Latimer County 6, 8

Lawrence uplift 77, 78



124 INDEX

Le Flore County 8

Lemons Bluff Member, Marble Talls
Formation 13

Leonardophyllum 9, 40-46

L. acus 40

L. distinctum 40, 41

L. kingi 40

L. moriowense, new species 9, 15, 18,
40. 4146, 74, 75, 107-109, 117 118

Lester Formation 28

Lewontin, R. C,, cited (see Simpson,
G. G)

Limestone Creek 85, 86

Limestone Gap 8, 23, 30, 85, 89, 91

Lophophylhdudae 25-40

Lophophyllidium 9, 25-40

L. angustifolium 34, 36, 37

L. of. L. angu.stafolzum 28, 35-37, 15,
107, 116

L. blandum 34

L. confertum 28

L. extumidum 34

L. idonium 9, 26-28, 36, 37, 73, 75, 84,

96. 100, 1% 114, 115
ignotum 31-35, 93. g5, 106, 115

. minutum 9, 28-31, 39, 75, 105, 115

. murale 38

sp. A 37-39, 75, 107, 116

sp. B 39-40, 84, 107, 115

Marble Falls Formatlon 13, 20, 21, 23
24, 51, 53, 54, 62, 67

Mather, K. F cited 24

McKee, E. D., cited 71

mean, defined 16

Metriophyllidae 20-23

Michelinia 9. 12

mollusks 6, 12

Moore, R. C., cited 13, 18, 19, 20, 21,
22, 23, 24, 28 29, 30, 31, 34 36, 37,
40, 41, 47, 48, 49, 53, 55, 58, 62 66
67

Morgan, G. D.. cited 9, 71, 72, 73, 74, 77

Morrow, Arkansas 37

Morrow formation 24

Morrow Series 6

Moseley Creek 75

Nebraska 66

Neckoninckophvilum 13

N. arcuatum 67

N. simplex 58

N.sp. A 62

number of major senta, defined 16

observed range, defined 16

Oklahoma. The University of 19

Oliver, W. A., cited 17

Otterville Formation 31

Ouachita Mountains 6

Pennsylvanian Caney 8

Pittsbure County 6, 8, 92, 93

Plummer, F. B., cited 13

Pontotoc Countv 6. 8. 9, 10. 12, 45, 46,
71, 72, 73, 74, 76, 77, 78

hbhﬁb

’

Pseudozaphrentoides nitellus 66
Roe, Anne, cited (see Simpson, G. G.)
Ross, C. A., cited 40
Ross, J. P., cited 40
Rowett, C. L. 71, 72, 73, 74, 75, 76, 77,
78, 79, 80, 82, 83, 85, 89, 91, 92, 94,
96, 97, 98, 100, 101, 102
cited, 9, 12, 86
Rozkowska, Maria, cited 17
Russia 23
sample size, defired 16
San Saba County, Texas 48
Scotland 47, 55, 67
septal notation 19
septal ratio, defined 16
Simpson, G. G., cited 15, 18, 46
Sloan Member, Marble Falls Formation
13
Smithwick Shale 48
Springer Formation 6, 71, 79
standard deviation, defined 16
standard error of the mean, defined 16
statistical methods 15-16
Stereocorypha 9, 12, 20, 21-23, 30
S. annectans 21, 23
S. spissate 22, 23
S. cf. 8. spissata 22-23, 86, 104, 114
Stereostylus 25, 26
Stonewall 77
Strigtopora 9
Stringtown 85
Strong, D. M. 73, 74, 76, 78, 79, 80, 82,
83, 85, 89, 61, 92
Sulfur Creek 83
Sutherland, P. K. cited 46-47, 55
tabularium diameter, defined 16
tabulate corals 6, 9
Taff, J. A, cited 8, 101
Texas 6, 13, 20, 21, 23, 24, 40, 41, 43,
51, 53. 54, 62, 67
Texas, The University of 18, 19
Timorphyllidae 40-46
Union Valley 77
Union Valley Formation 77
Waddell, D. E. 75
Wallis, B. F., cited 8, 80, 82, 83, 86, 90,
97, 162
Wapanucka 96, 101
Wapanucka Fromation
age and correlation 13-14
depositional history 10-12
distribution 6-8, 11
megafauna 6, 9, 12
original definition 8
outcrop area 6
stratigraphic relations 6-8
Wananucka syncline 82
Wells, J. W., cited (see Moore, R. C,,
and others)
Wier. G. W., cited 71
Zaphrentis bowerbanki 47



