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gate axially and peripherally, and attain the length of minor septa.
The length of the septum on the counter side remains constant, but
after a period of arrested growth, the septum on the cardinal side
lengthens axially to become a major septum. Some septa in Dibuno-
phyllum brucei insert in a manner like that of Clisiophyllum and
Aulophyllum; however, other patterns are present. In the British
form, as in the form here described, the dissepimentaria are narrow
and the minor septa extend to their inner limits.

Material studied. — Approximately 100 thin sections and peels
were studied. Apices of six specimens, paratypes OU 4975, OU 5778,
OU 5779, OU 5780, and OU 5781 and holotype OU 4974, were
studied for septal insertion pattern. Several exteriors were etched.
Six specimens, paratypes OU 5782 to OU 5787, were studied for
calice and attachment area variation. All types and an additional
200 specimens are in the paleontology collections of The University
of Oklahoma.

Dibunophyllum oklahomense, new species
Plate 111, figures 3a-n

External characteristics. — The corals are small to moderately
large with lengths of 8 to 35 mm and diameters of 5 to 8 mm.
They are conical throughout growth and are gently curved. The
calice is moderately deep with a thin axial boss which is most com-
monly elongate in the plane of curvature. Both major and minor
septa are visible in well-preserved calices. The epitheca is crossed
by numerous small annulations. No rejuvenated forms have been
collected. The attachment area consists of thick, irregular epithecal
deposits on the convex side of the corallite.

Ephebic stage. — The major septa are approximately equal to
two-thirds the radius, thick and lanceolate in the tabularium, but are
somewhat attenuate in the dissepimentarium. The average septal
formula is K7A4C4A7K. The type specimen has 29 major septa at
the base of the calice. The cardinal septum may be shortened; the
counter septum is attached to the median plate of the axial structure.
All major septa are crooked and attenuate in the dissepimentatium,
but are thickened and lanceolate in the tabularium. Minor septa are
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thin in the dissepimentarium and may extend a short distance into
the tabularium. The dissepimentarium is composed of one to five
rows of dissepiments bounded axially by thin, discontinuous stereo-
plasmic deposits on the innermost dissepiments and axial ends of
minor septa. The tabularium consists of widely separated peripherally
convex plates and is equal to slightly more than one-third of the diam.-
eter.

The axial structure is weakly dibunophylloid. At the base of the
calice in adult specimens, neither the median plate nor radiating
lamellae are clearly defined. The outwardly convex tabellae are
spaced between irregular, radiating lamellae. Sections of earlier
stages show a more typically dibunophylloid axial structure.

Examination of etched exteriors of the species indicates that the
addition of major septa is similar to that of Dibunopbyllum brucei,
new species,

Neanic stage.— Addition of minor septa, dissepiments, and
axial tabellae, and the increase in number of major septa and tabulae
characterize the neanic stage. The cardinal and counter septa are
attached to the median plate but both may thin in the tabularium.
Early in the neanic stage, the major septa may be connected directly
to the median plate or to adjoining metasepta; later sections have
major septa that may be free or connected to the radiating lamellae
of the axial structure. Sections below the point where minor septa
are inserted show that major septa are inserted on each side of the
cardinal septum and on the counter sides of the alar septa. Those
inserted adjacent to the cardinal septum may be free or may lean
against the cardinal septum. The septa inserted near the alar septa
may be free, or may lean against the alar septa or adjacent metasepta.
Insertion of major septa in the late neanic stage is similar to that
of the ephebic stage. Minor septa appear in the counter quadrant
at 2.0 mm and are located berween all major septa at 2.5 mm from
the apex. The inner wall is developed at 4.0 mm from the apex
but is not strongly developed. A few tabulae may be present at
1.5 mm; the tabularium becomes well developed between 2.0 and
3.0 mm from the tip. The counter-cardinal crossbar may be centrally
thickened at the point of juncture with the counter-lateral and first
two metasepta. Tabellae originate at 1.5 mm and are numerous at
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3.0 mm from the apex. Radiating lamellae may be present at 2.0
mm from the tip but are not strongly developed.

Brephic stage.— Only a single specimen sufficiently well pre-
served for study of the brephic stage was collected. The earliest
stages show a counter-cardinal crossbar and two counter-lateral septa
which join the crossbar near the center. A short distance above,
two metasepta are introduced on the cardinal side and lean against
the counter-lateral septa. The alar septa are inserted last and may
be preceded by a pair of metasepta adjacent to the cardinal septum.
The septal formula is K2ACA2K at the completion of the brephic
stage. No tabulae or dissepiments are present.

Longitudinal section. — The dissepimentarium is composed of
steeply inclined, axially convex dissepiments and is bounded by an
obscure inner wall. The tabularium consists of incomplete tabulae
that are flat in outer parts, but that are inclined and merge with the
tabellae at the outer limits of the columella. The columella is com-
posed of steeply inclined, outwardly convex plates that lean against
other tabellae or the median plate. The center of the axial structure
is marked by the thin sinuous outline of the median plate.

Discussion. — Dibunophyllum oklahomense, new species, can
be separated from D. moorei Jeffords, 1948, D. valerize, 1935, and
D. brucei by its smaller size, inconspicuous inper wall, and weakly
dibunophylloid columella in the ephebic stage. Dibunophyllum
exigum Jeffords, 1948, is similar to the form described herein but
differs in having smaller dissepiments, a less strongly developed
axial structure in the early ephebic stage and smaller dissepiments.
The insertion pattern in D. oklzhomense of the primary septa is
similar to that of D. brucei; however, only a single apex was exam-
ined. Etched exteriors indicate that major septa arise from minor
septa in the same manner as in D, bracei.

Material studied. — Eleven transverse and five longitudinal sec-
tions from five specimens were studied. The apical part of the holo-
type was studied to determine insertion of primary septa. Holotype
OU 4976 and five paratypes, OU 5788 to OU 5792, are in the
paleontology collection, The University of Oklahoma.

PrLATE III

NEW SPECIES OF DIBUNOPHYLLUM
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Plate III

Plate III
Page "
1. Dibunophyllum brucei, new species, holotype OU 4974, x3, ephebic 42 5
stage, locality 19. —— b
a. Transverse section at base of calice, 32 mm from apex. T & \‘\7;1'\3‘“, Vi (-:f.,\‘(&, 9).
b. Longitudinal section, alar plane between sections shown in figures --é\“«l‘,'f.,;ﬂl‘,? ' T e, e(\‘:i"l;
aand c. 7 sk U - Zamvwglli

. A A e ",,\\'
c. Transverse section, 36 mm from apex. -t.:""" 72;\\
2. Transverse sections of Dibunophyllum brucei, new species, paratype 42 Sot!

OU 4975, x10, locality 19.

a. Lowest section of slightly weathered form.
b. 0.05 mm from apex.

c. 0.30 mm from apex.

d. 0.60 mm from apex.

e. 1.0 mm from apex.

f. 1.2 mm from apex.

g. 4.8 mm from apex.

3. Transverse sections (figs. a, c-n) and longitudinal section (fig. b) 48

of Dibunophyllum oklabomense, new species, holotype OU 4976,
locality 19.

a. Base of calice, 22.0 mm from apex, x3.

b. Longitudinal section, alar plane between sections showa in figures
a and ¢, x3.

13 mm from apex, x3.
8 mm from apex, x3.
6 mm from apex, x3. :,fl'.‘ /
Top of attachment area, 1.15 mm from apex, x10. ////
0.9 mm from apex, x10. A \\\\
0.6 mm from apex, x10. J § YN %{’\\\\\*\\
0.8 mm from apex, x10. (:. SR e T’/fé’"\i‘%
0.35 mm from apex, x10. P S Z'J’/ 2 ?\Q‘{§’
0.25 mm from apex, x10. 471\
0.15 mm from apex, x10.

. 0.05 mm from apex, x10.
Lowest section of slightly weathered specimen, x10.

AN\
AN
i W AN

L%
Ier!

{
[

(s
E

N (87
Ha
N

PRrRTEFEG MO A




54

REFERENCES

Barker, J. C., 1950, The geology of a portion of the Lawrence uplift, Ponto-
toc County, Oklahoma: Okla., Univ., unpublished Master of Science
thesis, 63 p.

Beede, J. W,, 1898, New corals from the Kansas Carboniferous: Kans., Univ.,
Quart., vol. 7, p. 17-18.

——— 1900, Carboniferous invertebrates: Kans. Geol. Survey, vol. 6,
pt. 2, p. 1-187.

Carruthers, R. H., 1906, Primary septal plan of the Rugosa: Annals Maga-
zine Nat. History, Ser. 8, vol. 18, p. 356-363.

Cline, L. M., 1960, Late Paleozoic rocks of the Ouachita Mountains, Okla-
homa: Okla. Geol. Survey, Bull. 85, 113 p.

Cline, L. M., and Shelburne, 0. B., 1959, Late Mississippian-Early Pennsyl-
vanian stratigraphy of the Ouachita Mountains, Oklahoma, in The
geology of the Ouachita Mountains — a symposium: Dallas Geol. Soc.
and Ardmore Geol. Soc., p. 175-208.

Coope, G. R., 1956, The insertion of septa in the later growth stages of
clisiophyllid corals: Geol. Magazine, vol. 93, 233-241.

1957, The insertion of septa in the later growth stages of
Palaeosmilia murchisoni (Edwards and Haime): Geol. Magazine, vol.
94, p. 465-471.

Dobrolyubova, T. A., 1937, Odinochnye korally Myachkovskogo i Podol’-
skogo gorizontov srednego Karbona Podmoskovnogo basseyna: Akad.
Nauk SSSR, Vsesoyuznyy Institut Mineral’nogo Syr'ya NKTP, Paleo-
zoologicheskogo Instituta, Trudy, vol. 6, vypusk 3, p. 1-92.

Duncan, Helen, 1962, Phylum Coelenterata, in Mudge, M. R., and Yochelson,
E. L., Stratigraphy and paleontology of the uppermost Pennsylvanian
and lowermost Permian rocks in Kansas: U. S. Geol. Survey, Prof.
Paper 323, p. 64-66.

Elias, M. K., 1956, Upper Mississippian and Lower Pennsylvanian forma-
tions of south-central Oklahoma, in Petroleum geology of southern
Oklahoma, vol. I: Tulsa, Amer. Assoc. Petroleum Geologists, p. 56-134.

Girty, G. H., 1910, New genera and species of Carboniferous fossils from
the Fayetteville shale of Arkansas: New York Acad. Sciences, Annals,
vol. 20, p. 189-238.

1915, Invertebrate paleontology [of the Pennsylvanian of Mis-
souri]: Mo. Bur. Geology Mines, Ser. 2, vol. 13, p. 263-376.

1925, On the genera Cladochonus and Monilopora: Jour. Ge-
ology, vol. 33, p. 19-27.

Harlton, B. H., 1938, Stratigfaphy of the Bendian of the Oklahoma salient
of the Ouachita Mountains: Amer. Assoc. Petroleum Geologists, Bull.,
vol. 22, p. 852-914.

Hill, Dorothy, 1938, Carboniferous rugose corals of Scotland, Pt. 1: London,
Palaeontogr. Soc., Mon., p. 1-78.

1956, Rugosa, in Coelenterata, pt. F of Moore, R. C., ed., Treatise
on invertebrate paleontology: Geol. Soc. America and Univ. Kans.
Press, p. 233-323.

Hill, Dorothy, and Smyth, L. B,, 1938, On the identity of Monilopora Nich-
olson and Etheridge, 1879, with Cladochonus McCoy, 1847: Royal Irish
Acad., Proc., vol. 45, p. 125-138.

REFERENCES 55

Hill, Dorothy, and Stumm, E. C., 1956, Tabulata, in Coelenterata, pt. F of
Moore, R. C., ed., Treatise on invertebrate paleontology: Geol. Soc.
America and Univ. Kans. Press, p. 444-476.

Hollingsworth, R. V., 1933, The Union Valley sandstone member of the
Wapanucka formation: Okla., Univ., unpublished Master of Science
thesis, 118 p.

Jeffords, R. M., 1948a, New Pennsylvanian dibunophyllid corals [Okla.-
Kans.]: Jour. Paleontology, vol. 22, p. 617-623.

1948b, The occurrénce of corals in the Late Paleozoic rocks of
Kansas: Kans., State Geol. Survey, Bull. 76, pt. 3, p. 1-52.

Keyes, C. R., 1894, Paleontology of Missouri, Pt. I: Mo. Geol. Survey, vol.
4,271 p.

Kuhleman, M. H., 1948, Mississippian and Lower Pennsylvanian strati-
graphy of portions of Stonewall and Atoka quadrangles, Oklahoma:
Okla., Univ., unpublished Master of Science thesis, 52 p.

Lang, W. D,, Smith, Stanley, and Thomas, H. D., 1940, Index of Palaeozoic
coral genera: London, British Museum Nat. History, 231 p.

Mather, K. F., 1915, The fauna of the Morrow Group of Arkansas and
Oklahoma: Denison Univ., Bull,, Jour. Sci. Labs., vol. 18, p. 59-284.

Meek, F. B., and Worthen, A. H., 1875, Descriptions of invertebrates: Ill.
Geol. Survey, vol. 6, p. 489-532.

Milne-Edwards, H. M., and Haime, Jules, 1850-1854, British fossil corals:
London, Palaeontogr. Soc., Mon., Introduction and pt. 1 (1850), p.
i-lxxxv, 7-71; pt. 2 (1851), p. 73-145; pt. 3 (1852), p. 147-210; pt. 4
(1853), p. 211-244; pt. 5 (1854), p. 245-299.

Miser, H. D., 1934, Carboniferous rocks of the Ouachita Mountains: Amer.
Assoc. Petroleum Geologists, Bull,, vol. 18, p. 971-1009.

Moore, R. C., and Jeffords, R. M., 1941, New Permian corals from Kansas,

Oklahoma, and Texas: Kans., State Geol. Survey, Bull. 38, pt. 3, p. 65-
120.

1945, Description of Lower Pennsylvanian corals from Texas
and adjacent states, in Contributions to geology, 1944: Texas, Univ.,
Pub. 4401, p. 63-208.

Moore, R. C., Hill, Dorothy, and Wells, J. W., 1956, Glossary of morphologi-
cal terms applied to corals, in Coelenterata, pt. F. of Moore, R. C., ed,,
Treatise on invertebrate paleontology: Geol. Soc. America and Univ.
Kans. Press, p. 245-251.

Morgan, G. D., 1934, Geology of the Stonewall quadrangle, Oklahoma:
[Okla.] Bur. Geology, Bull. 2, 248 p.

Nelson, S. J.. 1962, Permo-Carboniferous tabulate corals from western
Canada: Jour. Paleontology, vol. 36, p. 953-964.

Newell, N. D., 1935, Stromatoporoidea, Anthozoa, and Gastropoda, pt. 2 of
Some mid-Pennsylvanian invertebrates from Kansas and Oklahoma:
Jour. Paleontology, vol. 9, p. 341-355.

Nicholson, H. A., 1879, On the structure and affinities of the ‘“‘tabulate
corals” of the Palaeozoic Period: Edinburgh and London, 342 p., 15 pls.

Nicholson, H. A., and Etheridge, Robert, 1879, On the microscopic structure
of three species of the genus Cladochonus M’Coy: Geol. Magazine, vol.
16, p. 289-296.

Rowett, C. L., 1959, Petrographic description of the Wapanucka limestone
at Limestone Gap, Atoka County, Oklahoma: Tulane Univ., unpublished
Master of Science thesis, 76 p.

1962, Biostratigraphic interpretation and coral fauna of the



56 REFERENCES

Wapanucka Formation of Oklahoma: Okla., Univ., unpublished doctoral
dissertation, 287 p.

*— 1963a, Wapanucka-Atoka contact in the eastern and northeast-
ern Arbuckle Mountains, Oklahoma: Okla. Geol. Survey, Okla. Geology
Notes, vol. 23, p. 30-48.

1963b, History of deposition during Morrow time (Early Penn-
sylvanian), eastern Arbuckle Mountains, Oklahoma [abs.], in Abstracts
for 1962: Geol. Soc. America [Spec. Paper 73}, p. 230-231.

Rowett, C. L., and Sutherland, P. K., 1964, Biostratigraphy and rugose
corals of the Lower Pennsylvanian Wapanucka Formation in Okla-
homa: Okla. Geol. Survey, Bull. 104, 124 p.

Smith, Stanley, 1913, On the genus Aulophyllum: Geol. Soc. London, Quart.
Jour., vol. 9, p. 51-717.

Snider, L. C., 1915, Paleontology of the Chester Group in Oklahoma: Okla.
Geol. Survey, Bull. 24, pt. 2, p. 67-122.

Taff, J. A., 1901, Description of the Coalgate quadrangle [Indian Terr.]:
U. S. Geol. Survey, Geol. Atlas, Folio 74, 6 p.

Thomson, James, and Nicholson, H. A., 1875, Contributions to the study of
the chief generic types of the Paleozoic corals: Annals Magazine Nat.
History, Ser. 4, vol. 16, p. 424-429.

1876a, Contributions to the study of the chief generic types of
the Paleozoic corals: Annals Magazine Nat. History, Ser. 4, vol. 17, p.
60-70, 123-238, 290-305, 451-462.

1876b, Contributions to the study of the chief generic types of
the Paleozoic corals: Annals Magazine Nat. History, Ser. 4, vol. 18, p.
68-72.

Trautschold, H. A., 1879, Die Kalkbriiche von Mjatschkowa, eine Mono-
graphie des oberen Bergkalks: Société Impériale de Naturalistes Mos-
cou, Mem., vol. 14, p. 1-82.

Wallis, B. F., 1915, The geology and economic value of the Wapanucka
limestone of Oklahoma, with notes on the economic value of adjacent
formations: Okla. Geol. Survey, Bull. 23, 102 p.

Weller, Stuart, 1909, Kinderhook faunal studies —V, The fauna of the
Fern Glen Formation: Geol. Soc. America, Bull., vol. 20, p. 265-332.

Wells, J. W., 1944, New tabulate corals from the Pennsylvanian of Texas:
Jour. Paleontology, vol. 18, p. 259-262.

White, C. A., 1884, The fossils of the Indiana rocks, no. 3: Ind. Dept. Geol.
Nat. History, Ann. Rept. 13 (1883), pt. 2, p. 107-180.

White, C. A., and St. John, O. H., 1867, Description of new sub-Carbonif-
erous and Coal Measures fossils collected upon the geological survey
of Towa; together with a notice of new generic characters observed in
’i\ivso 1species of brachiopods: Chicago Acad. Sciences, Trans., vol. 1, p.

-127.

APPENDIX TO PART I

TABULATE-CORAL LOCALITIES IN THE
WAPANUCKA FORMATION

The localities listed below are those of Rowett and Sutherland
(1964) and the reader is referred to that publication for more de-
tailed descriptions and for information regarding the occurrence of
rugose “corals.

LOCALITY 3—NEY NW14 SEY4 sec. 8, T. 1 N.,, R. 7 E,, Pontotoc
County. Tabulate corals occur in a basal calcareous shale
(unit A), an intermediate bioclastic limestone (unit D,
111.5 feet above base), and in an upper bioclastic arena-
ceous limestone (unit F, 171.0 feet above base).
Coral species: Michelinia scopulosa (units A, F); M.
tenuicula (unit D); Cladochonus texasensis (unit F).

LOCALITY 4—NEY4 SEY4 SEY sec. 8, T. 1 N, R. 7 E., Pontotoc County.
Lower part of formation. Tabulate corals occur only in
the basal calcareous shale (unit A).
Coral species: Acaciapora subcylindrica, Michelinia scopu-
losa, M. latebrosa, M. tenuicula, Cladochonus fragilis.

LOCALITY 7—NEY; NEY sec. 33, T. 3 N, R. 7 E,, Pontotoc County.
Undetermined part of formation. Tabulate corals occur
in the basal interbedded shale and limestone (unit A)
and in an overlying calcareous shale (unit B, 4.0 feet
above base of exposures).
Coral species: Michelinia scopulosa (units A, B); M.
spissata (unit A); M. tenuicula (unit A); M. larebrosa
(unit A).

LOCALITY 8—NEY; SEV; SW14 sec. 34, T. 3 N, R. 7 E, Pontotoc
County. Undetermined part of formation. Tabulate corals
occur only in upper interbedded limestones and shales at
this locality (unit B, 16.5 feet above base of section).

Coral species: Michelinia referta; M. scopulosa.

LOCALITY 9—SW145 NEV; sec. 18, T. 1 S, R 9 E., Coal County. Tabu-
late corals are restricted to a limestone (unit B) approxi-
mately 50 feet above the base of the section.

Coral species: Michelinia scopulosa.

LOCALITY 16—NEY; NW14 sec. 22, T.2 S, R. 8 E,, Johnston County.
Tabulate corals occur only in a thin bioclastic limestone
(unit B) 5.5 feet above the base of the section.

Coral species: Michelinia spissata.
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LOCALITY 17 —NEl; NEV sec. 30, T 1 N, R. 8 E.,, Coal County. Upper
part of formation. Tabulate corals were found only in a
lower crystalline limestone (unit A) at the base of the
section.

Coral species: Michelinia scopulosa;, M. tenuicula.

LOCALITY 18 —NE14 sec. 31, T. 2 N., R. 13 E,, Atoka County. Tabulate
corals were found only in the uppermost limestone (unit
U), approximately 293 feet above the base of the section.

Coral species: Michelinia spissata.

LOCALITY 21—NW14 sec. 18, T. 4 N, R. 17 E, Pittsburg County.
Tabulate corals occur only in a glauconitic limestone
(unit F) approximately 113 feet above the base of the
section.

Coral species: Michelinia scoprlosa.

LOCALITY 22 — Center west line, SW14 SEV4 sec. 10, T. 4 N, R. 17 E,,
Pittsburg County. No section was measured at this lo-
cality.

Coral species: Michelinia scopulosa.

LOCALITY 24 — Center west line, sec. 24, T. 2 S, R. 8 E., Johnston County.
Tabulate corals were found only in a coarse-crystalline
crinoidal limestone (unit F, 70 feet above base of section).

Coral species: Michelinia spissata; M. latebrosa.

LOCALITY 25—SW4 SWY4 NEV sec. 19, T. 1 N, R. 8 E., Coal County.
Tabulate corals were found only in the basal fossiliferous
limestone and shale (unit A).

Coral species: Michelinia spissata.

LOCALITY 26 —SEl4 NW14 SEY; sec. 6, T. 1 S, R. 9 E., Coal County.
Upper part of formation. Tabulate corals at this locality
occur in the only unit exposed, a thick interbedded oblitic
limestone and shale (unit A).

Coral species: Michelinia scopulosa; M. spissata; M.
tenuicula.

LOCALITY 27 —NEY; NEV4 sec. 30, T. 1 N, R. 8 E, Coal County.
Tabulate corals occur in the interbedded shale and lime-
stone (unit A) at the base of this section and in the im-
mediately overlying shaly limestone (unit B, 65 feet above
base of section).
Coral species: Michelinia? cf. M. meekana (unit B);
Striatopora cf. S. religiosa (unit A).



