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ABSTRACT

Upper Pennsylvanian Missourian rocks of Kansas consist of alternating limestone and shale for-

mations. Each limestone formation is divided into 1) a normal facies belt of thin limestones generally

containing abundant invertebrates and few phylloid algae, and 2) at least one phylloid algal mound
complex belt which is considerably thicker than the normal belt limestones and contains diverse algae

and limestone types. The southern extent of all Missourian limestone formations except the Drum is

marked by development of these features.
Twenty-six species of dissepimental corals belonging to Dibunophyllum, Neokoninckophyllum,

Caninia, and Geyerophyllum are described from both carbonate facies belts but not from thick shale
formations.

Family Aulophyllidae is represented by 17 species of Dibunophyllum and Neokoninckophyllum,

the former containing D. valeriae, D. parvum, and five new species here described and the latter con-

taining N. tushanense, N. kansasense, and six new species. Family Cyathopsidae is represented by the
long-ranging species Caninia torquia and a new species. Seven species (five new) here referred to
Geyerophyllum are placed in Family Geyerophyllidae.

Four distinct faunal zones are recognized, three in the Kansas City Group and one in the upper

Missourian Lansing Group. Zone 1 encompasses the Hertha, Swope, and Winterset Limestones.
Neokoninckophyllum tushanense ranges throughout the three formations and commonly dominates

coral faunas. Identification of this zone outside of Kansas is uncertain; however, neokoninckophyllids

resembling N. tushanense and other elements of the zone are found in Oklahoma and Iowa. The
presence of N. kansasense in the Westerville Limestone in Kansas and Missouri characterizes Zone 2.

Zone 3 is characterized by Dibunophyllum n. sp., Caninia torquia, and Geyerophyllum n. sp. of the

Cement City Limestone. Farther north in Missouri only C. torquia is present. Zone 4 includes the

Wyandotte, Plattsburg and Stanton Formations. The most diagnostic coral is Dibunophyllum parvum

which ranges through the Stoner Limestone, Stanton Formation and may be replaced in the South
Bend Limestone of the Stanton by a similar form here referred to a new species. D. valeriae ranges

throughout the zone and is commonly found with D. parvum. A new species of Neokoninckophyl-

lum and Geyerophyllum sp. cf. G. broilii are present throughout the Wyandotte and Plattsburg For-

mations. Zone 4 has been tentatively identified in the Missourian units of Texas and Iowa on the
presence of forms similar to Dibunophyllum parvum.

Dibunophyllum parvum, which appears first in the lower Wyandotte Formation, shows the only
documented evolutionary sequence in the corals studied here. Corals belonging to the lineage are
small and possess septa which rise above the epitheca in the calicular region. Changes within the

lineage include 1) acquisition of a more pronounced lanceolate septum, 2) increased zigzag pattern in

the septa, 3) decrease in steepness of outer dissepirnents, and 4) increased variability of the axial

structure. Culmination of these trends probably led to development of a described new species in
uppermost Missourian rocks, to D. perplexum in lower Virgilian of Kansas and to other species in

Virgilian and Permian units of Texas.

INTRODUCTION

Missourian rocks of eastern Kansas provide excellent
opportunity for the study of dissepiment-bearing rugose
corals. A sound stratigraphic framework has been pro-
vided by earlier stratigraphers and in most instances,
stratigraphic units can be identified easily along the out-
crop belt. Typically, Missourian limestone formations
consist of interbedded limestones and thin calcareous
shale lentils which afford excellent collecting. Most fos-
siliferous Missourian units are exposed in large numbers
of roadcuts and quarries in the Kansas City area. Par-

ticularly near the southern extent of most limestone for-
mations, quarrying operations have exposed greatly thick-
ened algal mound complexes which locally contain
abundant rugose corals. Unfortunately, most corals are
surrounded by limestone matrix from which they are
difficult to extract.

This paper represents the first attempt toward a com-
prehensive study of Upper Pennsylvanian dissepimental
corals from the Midcontinent. However, several taxo-
nomic papers concerned with limited numbers of speci-
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mens and taxa have been published. For further discus-
sion of these papers, see I EFFORDS (1948a), COCKE (1966),
and COCKE & COCKE (1968). In a review report, JEF-

FORDS (1948b) noted two dissepimental genera, Dibuno-
phyllum and Pseudozaphrentoides, in several Missourian
limestone and shale formations.
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STRATIGRAPHY AND CORAL DISTRIBUTION

GENERAL STATEMENT

An excellent summary of the history of Missourian
stratigraphy has been given by MOORE (1935). Mis-
sourian rocks crop out in a northeasterly band 25 to 40
miles wide (Fig. 1) and are underlain and overlain
respectively by Desmoinesian and Virgilian units. Thick-
ness ranges from 400 feet near Kansas City to approxi-
mately 700 feet near the Kansas-Oklahoma boundary.
Missourian rocks are characterized by the fusulinid genus
Triticites which extends through the overlying Virgilian
and Permian rocks. Previous workers have been im-
pressed by the alternation of thin, laterally persistent
limestone and thick shales, siltstones and sandstones
which were thought to be at least in part nonmarine
(Fig. 2). MOORE (1935) proposed a cyclothem classifica-
tion for units involved in these alternations. According
to this concept, each of the limestone units represents
similar marine conditions and repeated occurrence of
these marine beds indicates a specific stage in the advance
and retreat of shallow Pennsylvanian seas.

STRATIGRAPHY AND
FACIES DISTRIBUTION

Recently, HECKEL & COCKE (1969) have shifted em-
phasis from recognition of repetitive sequences to lateral
facies distribution patterns. They divided outcropping
Missourian rocks into three facies belts. In a north to
south pattern, these are 1) normal limestone belt, 2)
phylloid algal mound complex belt, and 3) clastic belt.

Belts 1 and 2 are defined by the distribution of different
lithic types within a given limestone unit. The third
belt is defined by the preponderance of elastics which
may contain lenticular limestones.

NORMAL LIMESTONE BELT
Typically, the limestones are thin, commonly less

than 15 feet thick. Brachiopods, bryozoans, crinoids, and
corals are common in most units. Locally, however, some
limestones are barren. Algae are particularly rare. Al-
though lithology is highly variable both within a given
limestone and between stratigraphically separated lime-
stones, little work has been done on facies differentiation
within this belt. Preliminary work suggests that most
units have an increase in organic content in the upper
part of a formation.

Three kinds of shale are commonly present within
limestone formations: 1) fissile marine black shale, where
present found near the base of limestone units, 2) thin
calcareous shales forming numerous lenticular interbeds
with limestones, and 3) green shale, generally associated
with marly cobbles near the top of a few limestones.
Only the calcareous shales contain abundant inverte-
brates.

Lateral relationships between the normal limestone
belt and the algal-mound complex are not well known.
In some instances, the normal limestone seemingly in-
creases in thickness and algal content to become an algal
complex; in other cases, the normal limestone sequence
continues below the thick complex for some distance
with no apparent lateral intergradation.
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FIG. 1. Outcrop belt of Pennsylvanian Missourian rocks in Iowa, Missouri, Kansas, and Oklahoma. Darkened outcrop band in the
smaller map is the same as that shown on the larger map on the right and represents the area studied in this report.
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Flo. 2. Stratigraphic column of Pennsylvanian Missourian rocks in
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members which bear no dissepimental corals are omitted.
Hachures indicate phylloid algal mound complex. Thickness
ranges from 400 to 700 feet. (Modified from Heckel & Cocke,

1969, p. 1059).

Clastic formations which lie between limestone units
outside of the algal-mound-complex belt are thick and
generally consist of nonmarine to marine shales and silt-
stones, and rarely of sandstone. Laterally, they are unfos-
siliferous to poorly fossiliferous; zones of invertebrate-
rich nodules and fossiliferous calcareous shales are rela-
tively common in a few units. Cross-bedded siltstones
containing plant fragments may grade laterally into
invertebrate-rich calcareous shales and limestones. These

"in between" elastics of the normal limestone belt differ
from those of the elastic belt in containing lesser amounts
of both sandstone and mollusk-bearing calcareous shales.

ALGAL-MOUND-COMPLEX BELT

Near the southern limit of all Missourian limestone
formations except one, phylloid algal-mound complexes
are present in the outcrop. Only the Drum Formation
forms no algal-mound complex (for further discussion of
this unit see section on Distribution of Dissepimental
Corals below). In addition, the Westerville Limestone
Member of the Cherryvale Shale Formation forms an
algal-mound complex near its southern extent. Charac-
teristic features of algal-mound complexes include 1) a
two-to-tenfold thickening of the limestone unit and 2) an
increase in phylloid algal components to form the mound
or main body of the algal-mound complex, and 3) wide
diversity of limestone types both at the top and surround-
ing the complex, which are referred to as the associated
facies of the phylloid algal-mound complex.

The mound comprises the central part of the algal-
mound complex and may extend from less than 1 mile
to more than 60 miles along outcrop. It is characterized
by a wide range of calcilutites and calcarenites that are
rich in phylloid algae. Mounds tend to be massively
bedded. Of particular interest to paleontologists are
small hummocks and accompanying troughs which, in
contrast to adjacent limestone, contain abundant inverte-
brate fossil material, particularly crinoids, corals, and
bryozoans. Generally, these features are small; heights

and widths seldom exceed a few feet. It is probable that
the troughs acted as passageways for currents carrying
fresh sea water and nutrients. Except for algal and bryo-
zoan remains, mound rock contains relatively few fossils;
however, those represented differ little from the inverte-
brates of the normal facies belt. Similarly, thin local
calcareous shales within the mound have varied faunas.

A varied suite of calcarenites, calcilutites, and cal-
careous shales overlies and rims algal mounds and con-
stitute the associated facies. Except for abundance of
oolitic limestones, these rocks resemble those of the nor-
mal limestone belt both lithically and faunally. Crinoidal
calcarenites containing limited amounts of other organic
debris are common both as bar and channel deposits on
the top of algal mounds. Associated thin beds of crinoid-
al calcarenites from one complex dip steeply into shales
and siltstones of the elastic belt. Oolitic calcarenites may
attain several feet in thickness over the tops of mounds.
They are poorly to richly fossiliferous and may be cross-
bedded. One complex (southern Plattsburg) is bordered
on the north by oolitic to pisolitic calcarenite. It grades
westward to a myalinid-rich, crinoidal calcarenite. Chan-
nel deposits consisting of several feet of calcarenites rich
in bryozoan, crinoidal, brachiopodal and coralline debris
are present near the margins of several mound com-

_
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plexes. Generally, associated calcilutites are similar lith-

ically and faunally to normal belt calcilutites. Laminated
calcilutites containing little or no invertebrate remains
are present on the top of some mounds as are inverte-
brate-rich calcareous shales interbedded with calcarenites

and calcilutites described above.

CLASTIC BELT

South of each algal-mound complex is a thick elastic
sequence of shales and siltstones and lesser numbers of
limestones and sandstones. Mollusk-bearing calcareous
shales are locally prominent. Particularly common in
Kansas are sponge and Ottonosia-bearing calcilutites and
crossbedded fossiliferous oolites. Because none contain
dissepimental corals, they will not be discussed here;
however, local algal-mound complexes within the elastic
belt in northeastern Oklahoma contain some of the most
prolific dissepimental coral faunas known in the Penn-
sylvanian Midcontinent.

DISTRIBUTION OF
DISSEPIMENTAL CORALS

The following discussion attempts to elucidate the
relationship between particular facies patterns and the
distribution of dissepimental corals. Difficulties arise in
relating coral distribution to facies patterns. The ap-
parent scarcity of corals in algal calcilutites of the phyl-

loid algal-mound complexes may be due in part to the
relatively greater density of this rock and the general
scarcity of easily eroded shale beds. Abundance of corals
varies considerably along the outcrop belt; additional
quarries and roadcuts may reveal large numbers of corals
from seemingly barren limestones. Missourian limestones
in the Oklahoma elastic belt are only mentioned, because
no corals from them are described here.

HERTHA FORMATION

In the normal facies belt the Hertha Formation con-
sists of three members, in ascending order, Critzer Lime-
stone, Mound City Shale, and Sniabar Limestone. In the
algal-mound complex of Linn and Bourbon Counties,
members cannot be differentiated.

Flaring forms of Geyerophyllum jewetti Coextt, n.
sp., occur near the Kansas-Missouri boundary in the
vicinity of Missouri City, Missouri, accompanied by
Dibunophyllum bourbonense COCKE, n. sp., in the calci-
lutites and calcarenites of the Critzer Member.

Southward, throughout most of Linn County, Kan-
sas, the small dibunophyllid Dibunophyllum bourbonense
occurs in the Sniabar Member which consists of fos-
siliferous nonalgal calcilutite. Near the northern edge of
the algal mound complex, Caninia linnensis COCKE, n.

sp., Neokoninckophyllum perplexum COCKE, n. sp., N.
tushanense, and N. sp. A with large syringoporid colo-
nies are present in algal-rich calcilutite. Farther south in

southern Linn County, the undifferentiated Hertha, con-

sisting of sparry algal calcilutite and algal calcarenite con-

tains the largest known individuals of the coral Geyero-

phyllum jewetti COCKE, n. sp., in growth position. The
species, with syringoporoid colonies, commonly forms
small positive areas surrounded by sparry algal calcilu-

tite. G. jewetti in growth position is particularly abun-
dant in algal calcilutite near the northern margin of the
algal-mound complex. Dibunophyllum bourbonense
COCKE, n. sp., occurs at Loc. H8 in the calcareous shale,
a few inches below the Hertha mound complex. No
corals were found in the thin calcarenite and calcilutite

beds south of the algal-mound complex.

SWOPE FORMATION

Three members of the Swope Formation—Middle
Creek Limestone, Hushpuckney Shale, and Bethany
Falls Limestone—are identifiable in the northern part of
the outcrop belt.

The rugose corals, Neokoninckophyllum tushanense
(CHI, 1931) and N. acolumnatum COCKE, n. sp., are
present only in the lower nodular alternating calcareous
shales and calcilutites in Linn County. Within the sev-
eral subfacies of the Bethany Falls delineated in the
normal belt by JOHN MOSSLER (University of Iowa) no
dissepimental rugose corals have been found by me. In
southern Linn County, N. tushanense is present in cal-
careous shales near the top of the Bethany Falls. Within
the prominent algal-mound complex of Neosho County,
a single specimen of Geyerophyllum patulum COCKE, n.

sp., surrounded by sparry algal calcilutite has been col-
lected.

DENNIS FORMATION

The Dennis Formation, consisting of Canville Lime-
stone, Stark Shale, and Winterset Limestone, has no dis-
sepimental corals in its northern outcrop area. Near the
Miami-Linn County line, Neokoninckophyllum tushan-
ense (CHI, 1931) and N. acolumnatum Cocx.F., n. sp.,
are abundant in thin calcareous shales lying between
nonalgal calcilutite beds of the upper Winterset Member.
None are in growth position. Accompanying the corals
are well-preserved Neospirifer sp., Antiquatonia sp., and
Linoproductus sp., with abundant crinoids and bryo-

zoans. Farther south, no dissepimental corals have been
collected in the normal limestones. In an abnormal sec-
tion of Winterset along Alignment-1 of HECKEL & COCKE

(1969, fig. 2) N. tushanense and N. acolumnatum re-
appear abundantly in growth position along calcareous
shale interbeds between algal calcilutites. One specimen
of Geyerophyllum patulum COCKE, n. sp., has been col-
lected from the sparry algal calcilutite of the Winterset
algal-mound complex. Specimens of Dibunophyllum
hystricosum COCKE, n. sp., have been collected from the
sparry algal calcilutites and calcarenites near the Winter-
set algal-mound complex in Neosho County.
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The Hogshooter Formation of Oklahoma, which
according to OAKES (1940) is equivalent to the Dennis
Formation, has two phylloid algal-mound complexes.
The northern Winterset mound complex of Washington
County, Oklahoma, has no dissepimental corals. In con-
trast, the mound complex of the Lost City Member of
Tulsa County, Oklahoma, has unidentified species of
Dibunophyllum, Neokoninckophyllum, and Caninia en-
closed in sparry algal calcilutite.

CHERRYVALE FORMATION
The Cherryvale is primarily a shale sequence in

northeastern Kansas containing two limestones, the Block
and Westerville Members. Near its type locality in
Miami County, Kansas, the Block Limestone consists of
up to 8 feet of normal interbedded calcareous shale and
nonalgal calcilutites containing abundant invertebrates.
The lower beds contain the dissepimental corals Geyero-
phyllum patulum COCKE, n. sp., and Neokoninckophyl-
lum petilum COCKE, n. sp., at a single locality. Most are
imbedded seemingly in growth position in nonalgal
calcilutite.

The Westerville Limestone has not been investigated
in its normal limestone belt in Missouri; in the Kansas
City metropolitan area it has a wide range of facies. It is
an algal-mound complex in Kansas City, Kansas, con-
sisting of several feet of sparry algal calcilutite inter-
spersed with lenticular highly fossiliferous shale and is
overlain by several inches of fossiliferous oolite. Both
the calcareous shales and sparry algal calcilutites contain
Neokoninckophyllum kansasense (MILLER & GURLEY,

1893). Variant-1 of the species is considerably more
common than variant-2. Many of the specimens are in
growth position. A few miles northward, the phylloid
algal-rich rock is replaced by laminated calcilutite prob-
ably of supratidal origin; no corals and few other in-
vertebrates are present. A short distance eastward in
Kansas City, Missouri, the Westerville is represented by
several feet of invertebrate-bearing oolitic calcarenite.
Hundreds of N. kansasense variant-2 occur in the cal-
careous shale at the surface of the oolitic body. Few
representatives of variant-1 are present.

DRUM FORMATION

It is traditional to consider that the Drum Limestone
consists of the Cement City Limestone below and the
Corbin City Limestone above. It is doubtful that the
Drum Limestone of the type area in southern Kansas
can be traced into the "Drum Limestone" near Kansas
City. It is more likely that the type Drum is an isolated
oolitic bar deposit in the clastic facies belt which lies
near the stratigraphic level of the northern "Drum."
Further, correlation of the Dewey Limestone of Okla-
homa with the typical Drum (MooRE, 1948) is erroneous;
hence, the usage of the "Dewey" adopted by ZELLER

et al. (1968) for the lower Drum of northeastern Kansas
is unacceptable.

I suggest that the term "Drum" be applied only to
the oolitic limestone in southern Kansas and that the
entire "Drum" of the Kansas City area be referred to as
"Cement City." The term "Corbin City" serves no use-
ful purpose, particularly in the Kansas City area and
should be dropped.

The Drum near the type section contains abundant
lophophyllids and micheliniid corals but dissepimental
corals have not been collected.

The Cement City Member of metropolitan Kansas
City includes 2 to 10 feet of poorly fossiliferous calcilutite
capped locally by highly fossiliferous oolite or bioclastic
calcarenite to which the name Corbin City has been
applied. No algal-mound complex occurs in the forma-
tion. Within the calcilutite, thin calcareous shales carry
an abundant fauna of rugose corals, bryozoans, productid
brachiopods, teguliferinid brachiopods, and molluscans.
Dissepimental corals include Dibunophyllum clath rum
COCKE, n. sp., Geyerophyllum girtyi COCKE, n. sp., and
Caninia torquia (OwEN). Few are in living position.

The Dewey Formation of northeastern Oklahoma,
which OAKES (1940), and MOORE (1948) and ZELLER

et al. (1968) erroneously consider equivalent to the
Drum Formation is an impressive phylloid algal-mound
complex. The lower 5 to 8 feet consist of thin interbeds
of calcareous shales and algal calcilutites which contain
abundant corals including Caninia sp., Dibunophyllum
brucei COCKE (1966), and Geyerophyllum sp. Large
numbers of the corals which are imbedded in the algal
calcilutite appear to be in living position. The massive
sparry algal calcilutite above contains only rare specimens
of Caninia. Associated skeletal calcarenites and shaly
cobbly calcilutites overlie the algal mound and contain
dissepimental corals including Caninia sp., D. oklaho-
mense COCKE (1966), and Geyerophyllum sp.; most
specimens are abraded.

IOLA FORMATION

In the normal facies, the Iola Formation consists in
upward order of the Paola Limestone Member, Muncie
Creek Shale Member and Raytown Limestone. In the
Kansas City area the Paola is an algal calcilutite but
differs from typical mound rock in containing encrusting
blue-green algae and the Muncie Creek is a black shale.
The Raytown has a relatively prolific fauna of lopho-
phyllids, brachiopods, and bryozoans. Dissepimental
corals represented only by Dibunophyllum elegente
COCKE, n. sp., are found in nonalgal calcilutite at a single
locality in northern Linn County, Kansas. The exposure
is poor and little is known of the accompanying fauna.
The Raytown algal mound extends in Kansas from
southern Anderson County to northern Neosho County.
It is slightly less than 40 feet thick and is composed
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largely of sparry algal calcilutite. Extensive collecting
has revealed no dissepimental corals in the algal-mound
complex rocks.

In northeastern Oklahoma, the Avant algal-mound
complex which is approximately stratigraphically equiv-
alent to the Kansas Iola Formation forms a 40-foot thick
complex. South of the complex in northern Tulsa
County, Oklahoma, a single poorly preserved geyero-
phyllid has been collected from an invertebrate-rich
calcilutite. STRIMPLE & COCKE (1969) have questioned
the placement of the Avant Limestone in the Iola
Formation.

WYANDOTTE FORMATION

In addition to two shale members, Quindaro and
Island Creek, the formation consists of three limestone
members in ascending order, the Frisbie, Argentine, and
Farley. No dissepimental corals have been collected in
the Frisbie Member.

CROWLEY (1966) has delineated two algal-mound
complexes in the Argentine and two in the Farley Mem-
ber. Dissepimental rugose corals occur throughout both
mound complexes of the Argentine Limestone. Dibuno-
phyllum parvum COCKE (1969) is particularly abundant,
with numerous invertebrates and phylloid algae on
bedding plane irregularities in the lower portion of the
limestone. The species occurs sporadically in inverte-
brate-rich calcarenites and calcilutites of the normal
facies. For a fuller discussion of the paleoecological im-
plications of this fauna, see COCKE (1969). In both
northern and southern algal-mound facies solitary Neo-
koninckophyllum variabile COCKE, n. sp., and Dibuno-
phyllum valcriae are rare. Geyerophyllum sp. cf. G.
brodii with spinose columella are unevenly distributed
throughout both complexes. All are particularly abun-
dant along calcarenitic lenses and thin calcareous shale
beds. These geyerophyllids are more broadly flaring than
most stratigraphically higher forms.

Similarly, specimens of Geyerophyllum sp. cf. G.
brodii are randomly distributed throughout both Farley
algal-mound complexes except at Loc. Wy3 where they
occur in great profusion on the upper surface of the
highest algal-rich calcilutite. Here they are conicocylin-
drical and fasciculate and have stellate columellae. A few
abraded forms are found a few inches higher in the
skeletal calcarenite which caps the complex. Neokonincko-
phyllum variabile is particularly abundant along shale
breaks between algal-rich beds with numerous inverte-
brates including bryozoans, brachiopods, and lophophyl-
lids. The species dominates the coral faunas in upper
beds at Loc. Wy 1 where the overlying Bonner Springs
is extremely thin or lacking over the northern Farley
complex.

PLATTSBURG FORMATION

In the northern outcrop area members of the Platts-

burg Formation in ascending order are Hickory Creek
Shale, Merriam Limestone, and Spring Hill Limestone.
Although the subdivisions cannot be clearly differentiated
in all parts of this region, they are accepted provisionally
here. South of Allen County, Kansas, the tripartite
division is considered to be unrecognizable and the rocks
are referred to collectively as Plattsburg Formation be-
cause 1) stratigraphie evidence suggests that the southern
extension of the formation may originate from the upper
part of the Spring Hill Limestone, 2) the "Hickory
Creek Shale" of the southern area is lowest of many
similar shales in an interbedded limestone and shale unit
that varies from 10 to 45 feet, and 3) the southern
"Spring Hill" is a massive but localized algal-mound
complex only indirectly related to the northern Spring
Hill, which forms a second algal-mound complex in
Anderson and Allen Counties.

Dissepimental corals have not been collected from
the Merriam and Hickory Creek Members. Within the
Spring Hill in its normal belt the conicocylindrical corals
Neokoninckophyllum variabile COCKE, n. sp., Dibuno-
phyllum parvum, D. valeriae and Geyerophyllum sp. cf.
G. broilii occur locally in abundance in local calcarenitic
seams in the middle and upper parts of the member.
Few are in growth position and many are abraded.
Occurring with these corals are abundant brachiopods
(Coln posita sp., Hustedia sp., Punctospirif er sp., En-
teletes sp.) as well as the coral Stereostylus sp., fenestrate
bryozoans, and numerous crinoid remains.

The normal limestone becomes increasingly algal
southward and thickens to form an algal-mound complex
which has maximum development in Anderson County,
Kansas. Interspersed in the upper part of the complex
are localized lenses of skeletal calcarenite, algal calcilu-
tite, and sparry algal calcilutite. Dissepimental corals arc
rare in the algal calcilutite, absent in the sparry algal
calcilutite, but particularly abundant in skeletal cal-
carenites with the massive stromatoporoid Parallelopora
sp. Corals include Neokoninckophyllum variabile, Dibu-
nophyllum valeriae, D. parvum, and Geyerophyllum sp.
cf. G. broihi.

Geyerophyllum garnettense COCKE, n. sp., occurs only
at Loc. Pb5 along the eastern boundary of the Plattsburg
outcrop. Here, the rock contains sparse algae and
abundant invertebrates. Neokoninckophyllum variabile,
Dibunophyllum part/urn, and D. valeriae accompany this
species.

Farther south, in northern Allen County, rocks of
the northern algal-mound complex contain no dissepi-
mental corals. However, algae and sponges increase in
number. South of the northern algal-mound complex,
no dissepimental corals are present in the undifferentiated
Plattsburg which consists largely of sponge-rich limestone
and shale interbeds which contain abundant fenestrate
bryozoans, molluscans, marginiferid brachiopods, and
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crinoids. The upper beds contain lesser numbers of
sponges and more numerous brachiopods (Neospirifer
sp., Corn posita sp.).

A prominent algal-mound complex is seen in the
Plattsburg of Wilson and Montgomery Counties, Kan-
sas. It overlies as much as 45 feet of sponge-rich inter-
beds of calcilutite and shale which contain no dissepi-
mental corals but have relatively abundant individuals of
Lophophyllidium sp. Within the 100-foot thick complex,
dissepimental corals are extremely rare. Neokonincko-
phyllum variabile, N. acolumnatum COCKE, n. sp., and
Dibunophyllum valeriae occur in relative abundance on
hummocks and in troughs of the middle part of the
algal rocks. In striking contrast to the surrounding phyl-
loid algal-rich calcilutite, the surfaces of these structures
contain prolific faunas of both fenestrate and ramose
bryozoans, large basket calcisponges, brachiopods, snails,
and crinoids. The troughs represent probable local
sources of nutrient-rich waters which supported the in-
vertebrate fauna (HEcKEL & COCKE, 1969).

Dissepimental corals are found in two other areas.
One, at the western edge of the complex outcrop, con-
tains abundant Neokoninckophyllum variabile and N.
acolumnatum in the transitional limestone and calcareous
shale between the upper Plattsburg and lower Stanton
where the intervening Vilas Shale cannot be identified
definitely. These beds are placed arbitrarily here in the
upper Plattsburg. Two, a single specimen of Neoko-
ninckophyllum variabile has been collected from Loc.
Pb13 in a barlike pisolite deposit a short distance north
of the southern Plattsburg algal buildup. It is badly
abraded, encrusted by bryozoans, and accompanied by
abundant Dielasma sp., myalinids, and crinoids.

Despite exhaustive collecting, only a single specimen
doubtfully included in Geyerophyllum has been collected
from the southern Plattsburg algal-mound complex.
Scarcity of dissepimental corals, particularly geyerophyl-
lids, is strikingly different from their abundance in the
northern complex where geyerophyllids dominate the
prolific coral fauna.

STANTON FORMATION

In the normal facies belt, the Stanton Formation con-
sists of the following members in upward order: Cap-
tain Creek Limestone, Eudora Shale, Stoner Limestone,
Rock Lake Shale, and South Bend Limestone. Within
the normal facies belt these units are easily delineated
but their identification may be somewhat arbitrary south
of Anderson County, Kansas. Presence of abundant
Caninia torquia (see below) in lowermost limestone at
the northern edge of the southern belt of Stanton algal
complexes, as well as in normal northern Stoner beds,
suggests that the Captain Creek Member does not occur
in central Wilson or in Montgomery Counties, Kansas.
Because independent stratigraphic evidence is not avail-

able to me, the term Captain Creek is utilized for the
lowermost limestone in both the normal and algal-mound
complex facies.

The Captain Creek, locally comprised of algal cal-
cilutite within its normal belt, contains rare Dibunophyl-
lum parvum. The algal-mound complex in Wilson
County has yielded few rugose corals. Farther south in
Montgomery County, sparry algal calcilutite thickens to
45 feet and locally contains abundant Neokoninckophyl-
lum heckeli COCKE, n. sp. Generally this species is
sporadically distributed throughout the sparry algal cal-
cilutite or concentrated along bedding surfaces. At Loc.
St8, however, this species is present in growth position
on large basket-shaped calcisponges. See discussion of
Plattsburg Formation for corals occurring in transitional
beds between the Plattsburg and Stanton.

Corals are missing to locally abundant in the Stoner
Limestone. Locally, in the normal belt, with careful
collecting, Dibunophyllum parvum can be obtained in
fairly large numbers. Caninia torquia has been collected
as far north as northern Franklin County but there it is
exceedingly rare. Similarly, Geyerophyllum cylindricum
is very rare. Two unidentifiable coral fragments which
may represent this species have been collected in Frank-
lin County. Caniniids increase sharply in number south-
ward.

In central Anderson County, the Stoner thickens to
form an algal-mound complex from which only Caninia
torquia has been collected. South of this complex, hun-
dreds of specimens belonging to the species are present
in the invertebrate-rich limestones and calcareous shales.

A thick linear channel deposit of skeletal calcarenite
is present in central Wilson County at the Captain Creek-
Stoner level (HEcKEL, 1966, HECKEL & COCKE, 1969).
In addition to dissepimental corals, it contains abundant
algae, and fenestrate bryozoan, brachiopod, and crinoid
fragments. Particularly characteristic of the deposit are
the bryozoan Glyptopora sp. and the brachiopod Schizo-
phora texanum. Caninia torquia is more abundant at
the western end of the channel exposure although speci-
mens can be collected in small numbers at most localities
in the channel rock. Neokoninckophyllum heckeli
COCKE, n. sp., Dibunophyllum valeriae NEWELL (1935)
and Geyerophyllum cylindricum (DOBROLYUBOVA & KA-
BAKOVICH, 1948) are abundant throughout the channel
but are most common in the middle portion. All corals
collected are considerably abraded, and may bear an
epifauna. This channel deposit contains the only abun-
dant geyerophyllids found in algal-mound complexes.

In contrast to absence of corals in normal facies, the
South Bend algal-mound complex of northwestern Mont-
gomery County, Kansas, contains abundant Dibunophy/-
lum dibolium COCKE, n. sp., in algal calcilutite accom-
panied by Neokoninckophyllum heckeli and Dibuno-
phyllum valeriae. A short distance south of the algal
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mound terminus, D. dibolium occurs abundantly at the
top of the invertebrate-rich nonalgal calcilutites of the
South Bend.

The Wann Formation of northeastern Oklahoma is
partially equivalent to the Plattsburg-Stanton of Kansas.
It contains a small algal-mound complex in northern
Washing-ton County, Oklahoma, which contains no
rugose corals. However, a 40-foot algal-rich limestone in
southern Washington County contains abundant neo-
koninckophyllids, and small dibunophyllids, resembling
Dibunophyllum parvum.

EVOLUTIONARY TRENDS
Few well-defined evolutionary trends can be deline-

ated in the corals studied here. Cylindrical neokoninck-
ophyllids, dibunophyllids, and geyerophyllids become
progressively more abundant in the higher beds studied.
Early cylindrical neokoninckophyllids are Neokoninck-
ophyllum cystosum COCKE, n. sp., of the Hertha Forma-
tion, N. acolumnatum COCKE, n. sp., of the Hertha.
Swope, and Stanton Formations, and N. kansasense var.
1 from the Westerville Limestone, Cherryvale Forma-
tion. Of the geyerophyllids, only Geyerophyllum jeutetti
COCKE, n. sp., from the Hertha and G. sp. A from the
Swope Formation are cylindrical. Early dibunophyllids
which are cylindrical comprise some members of D.
bourbonense COCKE, n. sp., from the Hertha Formation
and D. elegente COCKE, n. sp., from the Iola Formation.
Except for the general trend mentioned, none other is
recognized in the caniniids, neokoninckophyllids and
geyerophyllids.

Small dibunophyllids, characterized by conical shape,
small size, and septa which rise above the epitheca, form
the Dibunophyllum parvum lineage, possessing the only
well-documented trend in Missourian dissepirnent-bear-
ing corals. Morphological changes involved in Missou-
rian members of this lineage are 1) acquisition of a more
pronounced lanceolate character of both major and minor
septa, 2) increased zigzag pattern in the outer one-half
of the septa to become subcarinate or carinate, 3) de-
crease in steepness of outermost dissepiments, and 4)
increased variability of the axial structure.

An early representative of the lineage is probably
Dibunophyllum sp. cf. D. bourbonense from the lower
Missourian Hertha Formation. The major and minor
septa are sublanceolate to lanceolate; they are thin and
smoothly crooked near the corallite periphery. Dissepi-
ments are steep and the columella consists of a stout
spinose median lamella combined with relatively few
radiating lamellae. No representatives of the lineage
have been collected in the overlying Swope, Dennis,
Drum, or Iola Limestone Formations.

Dibunophyllum part/urn where first observed in the
uppermost Kansas City Wyandotte Formation shows that
most specimens have distinctly lanceolate major and

minor septa. A zigzag pattern which simulate carinae
may be present in the outer one-half of both orders of
septa. The dissepiments are gently inclined. Represen-
tatives of the species in the higher units of the Plattsburg
and Stanton Formations show that most corallites possess
lanceolate septa which are considerably thicker than in
earlier forms and their outer limits are carinate. Dis-
sepiments are slightly less inclined. A comparable stage
of evolution is represented by Dibunophyllum sp. A de-
scribed by STEWART (1961) from the Wolf Mountain,
upper Missourian, of Texas and by an undescribed form
from upper Missourian beds of Iowa.

Dibunophyllum dibolium COCKE, n. sp., of the upper-
most Missourian South Bend Limestone, is an advanced
form of D. parvum in which the outer rows of dissepi-
ments are oppositely inclined and the columella is more
complex. All major and minor septa are lanceolate and
carinate.

Knowledge of the lineage in rocks younger than Mis-
sourian is limited but available evidence strongly sug-
gests that the lineage continues at least to uppermost beds
of the Virgilian limestones.

A more advanced form is Dibunophyllum perplexum
COCKE (1969) from the lower Virgilian of Kansas. Some
individuals can be differentiated from lanceolate septa-
bearing members of D. part/urn with difficulty. However,
all specimens have lanceolate septa which are zigzag to
carinate in the outer limits. The columella shows great
plasticity; some forms have a dibunophylloid columella;
others have no axial structure but only widely spaced
irregular tabulae. Other specimens exhibit combinations
of these. Morphological variability in the axial region
marks other probable members of the lineage.

Two unidentified species of Virgilian dibunophyllids
from Texas are probable representatives. One, a form
from the Blach Ranch Limestone, Cisco (Virgilian), has
carinae-bearing lanceolate septa, dibunophylloid columel-
lae (at least in some specimens) and an outer zone of
blisterlike dissepiments (S-rEwART, 1961). Another dibu-
nophyllid collected by me from a thin limestone near
the Pennsylvanian-Permian boundary is similar but
shows a more diverse axial structure, which 1) may be
typically dibunophylloid, 2) consist entirely of small
tabular cysts, or 3) have a vorticular arrangement of
septal lamellae and closely packed tabellae.

On the basis of internal morphology, a fasciculate
form, Heritschioides sp. Ross & Ross (1963) (=Yabei-
phyllum rossi MINATO & KATO, 1965a) from the Udden-
ites-bearing Virgilian beds on the Neal Ranch, Wolf-
camp Hills, West Texas, is considered part of the lineage.
However, corallites within a single corallum of this
species possess carinae-bearing lanceolate septa or thin
slightly crooked septa. The columella as illustrated is
typically dibunophylloid or a meshwork of lamellae and
intersected tabellae.
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TABLE 1. Distribution and Zonation of Dissepimental Coral Species, Pennsylvanian Missourian Limestones of Kansas.

o

Dsbunophyllum
bourbonense COCKE, n. sp.  	 X
sp. cf. D. bourbonense COCKE, n. sp.  	 X
hystricosum COCKE, n. sp. 	

clathrum COCKE, n. sp. 	

elegente COCKE, n. sp. 	

part'llM COCKE, 1969 	
dibo/itim COCKE, n. sp. 	

valeriae NEWELL 	

Neokoninckophyllun2

cystosurn COCKE, n. sp.  	 X
perplexum COCKE, n. sp.  	 X
tushanense (Cm)  	 X
acolumnatum COCKE, n. sp.  	 X
petilum COCKE, n. sp. 	

Itansasense (MILLER & GURLEY) 	

variabile COCKE, n. sp 	
heckeli COCKE, n. sp. 	

sp. A  	 X

X X

X X

X X

X

Caninia

linnensis COCKE, n. sp.  	 X
torquia (OwEN) 	

Geycrophyllum
jetvetti COCKE, n. sp.  	 X
sp. A 	
patulum COCKE, n. sp. 	

girtyi COCKE, n. sp. 	

sp. cf. G. broilii HERITSCH 	

garnettense COCKE, n. sp. 	

cylindricum (DOBROLYIJBOVA & KABAKOVICH) 	

ô

X

RUGOSE CORAL ZONATION

Most dissepimental corals studied here have rather
limited stratigraphic range (Table 1). Approximately
one-half of the species are restricted to limestones or thin
calcareous shales of a single formation. Many are present
in a narrow range of rock types and may reflect particu-
lar environmental conditions. Four zones of dissepimen-
tal corals are recognized in Kansas. Further research on
corals of similar age from other areas is critical for
determining both environmental and stratigraphie utility
of these zones. Comments on diagnostic fusulinids
largely taken from THompsoisi (1957) are also included
here because many occur with dissepimental corals and
they have proved to be excellent zone fossils. In dis-
cussing the occurrence of fusulinids and corals in areas
where stratigraphie nomenclature is similar to that of

Kansas, care must be exercised because problems of cor-
relation may be masked by such usage.

ZONE 1 is characterized by presence of Neokoninck-
ophyllum tushanense (Cm, 1931), which ranges through-
out the zone. Coral-bearing units within the now-defined
limits of this zone are the Hertha, Swope, and Dennis
Limestone Formations. Corals which are not as far
ranging stratigraphically as N. tushanense include Dibu-
nophyllum bourbonense COCKE, n. sp., D. sp. cf. D.
bourbon ense COCKE, n. sp., Neokoninckophyllum cysto-
sum COCKE, n. sp., N. sp. A, Caninia linnensis COCKE,
n. sp., and Geyerophyllum jetvetti CocKE, n. sp., from the
Hertha Formation. Only a single specimen of G. sp. A
occurs in the Swope Formation; D. hystricosum COCKE,
n. sp., is found in both Swope and Dennis Limestones;
N. acolumnatum COCKE, n. sp., ranges throughout Zone
1 but reappears abundantly in transitional beds between
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the Plattsburg and Stanton Formations of the Lansing
Group. A particularly useful species is G. patulum
COCKE, n. sp., which is present in the middle and upper
part of the zone, i.e., in the Swope and Dennis Forma-
tions but reaches its greatest abundance in the Block
Limestone of the Cherryvale Formation which lies above
the recognized upper limits of Zone 1.

Characteristic corals of the zone are most abundant
in Miami, Linn, Bourbon, and Neosho Counties, Kan-
sas, that is, in the southern part of the outcrop belt. On
the basis of preliminary investigation, it is likely that the
zone may be identified in other areas of North America.
An undescribed species similar to Neokoninckophyllum
tushanense is found in lower Missourian rocks of Iowa.
In addition, Geyerophyllum rude (WHITE & ST. JOHN),
morphologically related to G. jewetti of this report and
possibly an ecological variant of that species, occurs
abundantly in lower Missourian rocks in Iowa. A large
neokoninckophyllid from northeastern Oklahoma may be
related to N. tushanense. This neokoninckophyllid oc-
curs in the Lost City Limestone which, according to
OAKES (1940), is equivalent in part to the Dennis For-
mation of Kansas, although stratigraphic relationship
suggests that it is somewhat older. N. petilum COCKE,

n. sp., of the Block Limestone in the Cherryvale Forma-
tion is not included in a zone because it was collected
only at a single locality.

In addition to containing characteristic corals of Zone
I. the Bethany Falls Limestone of the Swope Formation
and Winterset Limestone of the Dennis Formation,
locally contain abundant fusulinids which have been
identified from other areas in strata of similar age. The
Bethany Falls contains Wedekindellina ultimata which is
present in Kansas, Missouri, Iowa, Texas, and New Mex-
ico (THompsoN, 1957). The Triticites ohioensis group
of fusulinids is characteristic of the Winterset Limestone
in Iowa. According to THOMPSON (1957) the species
has been identified from the Cambridge and Brush Creek
Limestones of Ohio and the Livingston and Omega
Limestones of Illinois, as well as from a limestone in
western Kentucky. THOMPSON (same paper) has noted
that many citations of T. irregularis may actually refer
to T. ohioensis. If this is true, the species also occurs in
Kansas, Oklahoma, Texas, and Utah.

ZONE 2 corals are found in the Westerville Limestone,
Cherryvale Formation and all belong to Neokonincko-
phyllum kansasense ( MILLER & GURLEY). The Wester-
ville Limestone extends a short distance into Kansas
where the corals are present in algal calcilutites but more
abundantly in calcareous shales. A short distance north
and east in Kansas City, Missouri, the species is found
only in calcareous shale interbeds at Loc. Wes3 and
calcareous shale of Wes2 which overlies a thick oolite
bank deposit of the Westerville. Fusulinids have not
been described from the Westerville of Kansas; however,

Triticites nebraskensis and T. burgessae are present near
the base and top of the unit respectively in Iowa and
Missouri.

ZONE 3 is identified on the basis of corals which are
found in the Cement City Limestone of the Kansas City
area. These include Dibunophyllum clath rum COCKE,

n. sp., Caninia torquia, and Geyerophyllum girtyi COCKE,

n. sp. The zone is not recognizable south of this area
but may be identified for several miles into Missouri
where it is represented only by C. torquia. The generic
composition of the Dewey Limestone of northeastern
Oklahoma is similar; however, corals of this unit are
not included in Zone 3 because 1) the geyerophyllids
belong to a different species which in part resembles
the G. jewetti-G. rude complex, 2) the dibunophyllids
D. brucei COCKE (1966) and D. oklahomense COCKE

(1966) are not closely related to D. clathrum, and 3) the
Dewey caniniids may belong to C. torquia but the species
is long-ranging and abundance of specimens may be due
to environmental factors.

Kansanella tenuis is apparently a long-ranging fusu-
linid occurring in the Drum Limestone of Iowa, the Iola
of Kansas, and the Wyandotte Limestone of Kansas and
Iowa. However, correlation of the Drum, Iola and
Wyandotte Limestones of Kansas with units in Iowa
which bear the sanie names remains to be verified.
Fusulinids are relatively abundant in the Cement City
Limestone of Kansas with corals of Zone 3, but to my
knowledge have not been described.

ZONE 4, which encompasses the Kansas City Wyan-
dotte Formation, Lansing Plattsburg Limestone, Captain
Creek and Stoner Limestones of the Lansing Stanton
Formation, is characterized by the small distinctive coral
Dibunophyllum parvum COCKE (1969). The species has
not been collected from the uppermost Stanton member,
the South Bend Limestone, but may be replaced there by
D. dibolium COCKE, n. sp., a morphologically similar
form. Generally, Zone 4 can be identified by the presence
of accompanying corals which occur in most localities of
the formations listed above. Dibunophyllum valeriae
NEWELL (1935) commonly accompanies D. parvum at
many localities and has a similar range.

Neokoninckophyllum variabile COCKE, n. sp., is re-
stricted to the Wyandotte and Plattsburg Formations;
N. acolumnatum COCKE, n. sp., which occurs in the
Plattsburg-Stanton transition beds is found also through-
out Zone 1 in the lower Kansas City Group. Neoko-
ninckophyllum heckeli COCKE, n. sp., is restricted to the
Stanton limestones of the southern algal-mound com-
plexes where it is locally abundant. Caninia torquia is
extremely abundant in the channel calcarenites of the
lower Stanton in the southern algal-mound complex
(HEcKEL, 1966). Seemingly this Caninia-bearing hori-
zon can be traced into the Stoner Limestone Member of
central Kansas. Although the species generally dimin-
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ishes in abundance northward, it reaches greatest num-
bers several miles north of the above mentioned Stanton
calcarenites.

Three geyerophyllid species, Geyerophyllum sp. cf. G.
broilii HERITSCH (1936a), G. garnettense COCKE, n. sp.,
and G. cylindricum (DOBROLYUBOVA & KABAKOVICH,

1948) are found in Zone 4. The last two are of little
stratigraphic utility; G. garnettense occurs locally in the
northern Plattsburg mound complex and may be an
ecologic variant of Geyerophyllum sp. cf. G. broilii. G.
cylindricum also occurs only locally in the channel cal-
carenites of the southern Stanton algal-mound complex.

Geyerophyllum sp. cf. G. broilii occurs abundantly in
the Wyandotte and Plattsburg units and is very useful
stratigraphically in the normal facies of both units, in
the algal-complex facies of the Wyandotte, and the
northern Plattsburg algal-mound complex. In these facies
the species is found in calcareous shale and in a wide
range of limestone rock types. However, it has not been
identified with certainty from the southern complex of
the Plattsburg.

The biostratigraphic potential of Zone 4 is great be-
cause specimens similar to those of Dibunophyllun2 par-
vum have been identified by me from both Iowa and
Texas. These corals are present in the Wyandotte For-
mation of Iowa. STEWART (1961) described a similar
form, D. sp. A from the Wolf Mountain Shale (Mis-
sourian) of Texas. These forms may be progenitors of
the Kansas corals and though morphological information
is incomplete, the two groups are almost certainly con-
specific. Other representatives of the zone have not been
identified outside of Kansas. A single collection of dis-
sepimental corals from the Wann Formation of Okla-
homa resemble Neokoninckophyllum variabile COCKE,

n. sp. This unit has been correlated by OAKES (1940)
with Stanton limestones of Kansas and contains the
fusulinid Kansanella osagensis which has not been re-
ported from other units.

Fusulinids are common in the rocks of Zone 4.
THOMPSON (1957) noted the presence of seven species in
Wyandotte, Plattsburg, and Stanton rocks. Kansanella
ten uis, which occurs below this zone in the Drum and
Iola of Iowa and the Iola of Kansas, is also present in
the Wyandotte of Iowa where it is accompanied by
Dibunophyllum parvum?. K. plicatula? and K. plicatula
are from the Farley Limestone, Wyandotte Formation of
Kansas and Spring Hill Limestone of Kansas respectively
and may also occur in the Oquirrh Formation of Utah

(THOMPSON, 1957). Fusulinids of the Stanton Forma-
tion include K. neglecta from the Captain Creek Lime-
stone of Kansas; Triticites primarius from the lower part
of Stanton Rock Lake Shale of Kansas and T. kawensis
from the upper part of the same unit in Kansas and
Missouri and T. newelli from the South Bend Limestone
of Kansas and Missouri. Subsequently, T. primarius and
T. newelli have been identified by WADDELL (1966) in
upper Missourian rocks of the Ardmore Basin. BILELO
(1967, 1969) has identified T. primarius from the Win-
chell Formation of Texas.

Lophophyllid corals show promise in zonation of
Midcontinent Missourian rocks. JEFFORDS (1942, 1947)
studied several species of corals belonging to Lophophyl-
lidium, Stereostylus, and Lopharnplexus. Many of these
are restricted stratigraphically within the Missourian and
few extend into underlying Desmoinesian or overlying
Virgilian rocks. Three species, Lophophyllidium con'-
forme, S. pelaeus, and Lopham plexus vagus are found
both in Kansas and Oklahoma.

METHOD OF STUDY
The collections upon which this study is based were

made over a five-year period, from 1964 to 1969, mostly
on weekend trips and during field work for the Kansas
Geological Survey on distribution of algal-mound com-
plexes. However, the entire summer of 1965 was spent
in collecting rugose corals, particularly in Wyandotte,
Miami, Linn, and Bourbon Counties, Kansas. In addi-
tion, large numbers of dissepimental corals were given to
me by P. H. HECKEL of the Kansas Geological Survey.

Several hundred transverse and longitudinal thin sec-
tions were prepared from Kansas Missourian corals. In
addition, many forms from equivalent stratigraphic in-
tervals of Oklahoma, Missouri, and Iowa were sectioned
for comparison. Few seemed to be conspecific, and they
will not be discussed in this paper. Early ontogenies of
a few species were examined by using camera-lucida
drawings of polished transverse surfaces.

Morphological terminology is consistent with that of
MOORE, HILL & WELLS (in HILL, 1956). I have used the
term "variant" in a completely informal sense to desig-
nate widely differing end members of a single species
(see Neokoninckophyllum kansasense variant-1 and vari-
ant-2).

All type specimens have been assigned an SUI prefix
and are placed in the Repository of the Geology Depart-
ment, University of Iowa, Iowa City, Iowa.

SYSTEMATIC PALEONTO

Family AULOPHYLLIDAE Dybowski, 1873
DIAGNOSIS

"Simple or less commonly compound Rugosa with
numerous septa, a regular dissepimentarium, incomplete

LOGY—ORDER RUGOSA
conical tabulae, and generally an axial structure. Septa
are equally spaced and seldom curved about the small,
open cardinal fossula, which is marked by extension of
the tabularium into the dissepimentarium; major septa
may be dilated in the tabularium, particularly in cardi-
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nal quadrants; minor septa may be degenerate. Dissepi-
ments are small and globose, concentric, angulo-concen-
tric, or inosculating, rarely lonsdaleoid. The axial struc-
ture normally consists of straight or curved septal lamel-
lae, commonly with a columella or median plate, and an
inner series of tabellae." (HILL, 1956, p. F286).

REMARKS

The family Durhaminidae MINATO & KATO (1965a)
is not recognized here, for it seems likely that the type
genus, Durhamina WILSON & LANGENHEIM, is closely re-
lated to the neokoninckophyllids. In addition to the neo-
koninckophyllids included by MI NATO & KATO in the
family, Clisiophyllum carnicum HERITSCH ( 1 936a )
(=Amandophyllum carnicum HERITSCH, 1941), Palaeo-
smilia schucherti HERITSCH ( 1936b), P. amfereri
H ERITSCH (1936b), and Dibunophyllum hessense Ross 8,c
Ross (1962), the family includes the dibunophyllid genus
Amandophyllum and a probable advanced dibunophyl-
lid, Yabeiphyllum MINATo & KATO (1965a) of the Dibu-
nophyllum parvum lineage of this report. For further
remarks see Discussion after Neokoninckophyllum and
the Evolutionary Trends section of this report.

Similarly, the family Waagenophyllidae WANG (1950)
as discussed by MINATo & KATO (1965b) contains a wide
range of morphological types including probable neo-
koninckophyllids (=Huangia YABE, 1950) and the gey-
erophyllid Heritschiella (MOORE & JEFFORDS, 1941).
However, forms closely related to the type genus Waag-
enophyllum HAYASAKA (1924) are not observed in Kan-
sas Missourian rocks.

Genus DIBUNOPHYLLUM Thomson & Nicholson,

1876
[Drbunophyllum THOMPSON & NICHOLSON, 1876, p. 457]

TYPE SP ECI ES.—Dibunophyllum muirheadi THOMSON

& NICHOLSON, 1876, p. 462.
DIAGNOSIS.—Solitary rugose corals with cobweblike

axial structure and well-developed dissepimentarium in
ephebic stage. Minor septa are short, commonly not
extending through inner limit of dissepimentarium.
Major septa are long and somewhat crooked; within the
dissepimentarium they are thin. The cardinal septum
may be somewhat shorter than other major septa and
lies in a small inconspicuous fossula. An inner wall,
formed by stereoplasmic thickening of innermost dis-
sepiments, separates the dissepimentarium from outer-
most tabulae. Tabulae are incomplete and anastomosing,
nearly horizontal on the outer periphery of the tabu-
larium but are more steeply inclined within the axial
region. The columella consists of a median plate and
radiating lamellae on either side. Generally, corallites are
solitary and are conical in early stages but tend to become
cylindrical. The epitheca is thin and crossed by growth
lines and larger wrinkles but shows no evidence of

longitudinal ribbing. (Diagnosis modified from HILL,
1938, p. 65).

DISCUSS ION.—L ower Carboniferous dibunophyllid
corals, typified by the type species, Dibunophyllum muir-
headi, differ in several important respects from North
American Pennsylvanian forms traditionally referred to
the genus. The former possesses a distinct cardinal fos-

sula, degenerate minor septa, and numerous major septa.
Pennsylvanian dibunophyllids in North America have

fewer major septa, show little evidence of fossulae, and
possess strongly developed minor septa which commonly
attain more than one-half the length of major septa.
Lower Carboniferous forms are larger and many possess
planar to peripherally concave tabellae in transverse sec-

tion.
Several genera have been erected to include forms

with dibunophylloid characters. Arachnolasma GRABAU

(1922), from the Lower Carboniferous of China, differs
from other solitary dibunophyllids in having a thinner

axial structure with thickened median plate. Cortvenia

SMITH & RYDER (1926), Lower Carboniferous, is a fas-

ciculate dibunophyllid with numerous thin major septa

and short minor septa, dibunophylloid columella, and
little evidence of an inner wall. YABE (1950) erected
Heritschioides to include Lower Permian or Upper Penn-

sylvanian Cortvenia-like fasciculate corals which differ
from Cortvenia in possessing dilated septa. In 1941,

HERITSCH erected Amandophyllum for solitary Middle

and Upper Carboniferous corals which closely resemble
Cortvenia. Dibunophylloides FOMICHEV (1953), from the

Middle Carboniferous, includes solitary to weakly fascicu-
late dibunophyllids which possess strongly developed
minor septa but no fossulae. DUNCAN (1962, p. 66) noted

that some of the characteristics used to distinguish Dibu-

nophylloides are observed in Dibunophyllum (sensu

stricto). In addition, FOMICHEV assigned corals which

differed from Dibunophylloides in possessing lonsdaleoid
dissepiments to Sestrophyllum. In a comprehensive study

of Spanish Carboniferous corals, DEGROOT (1963) placed
Amandophyllum, Heritschioides, Dibunophylloides, and

Sestrophy//um in synonomy with Cortvenia. Most corals

studied here closely resemble Dibunophylloides in size,

habit, number of major septa, and length of minor septa,

but further study of dibunophyllids is necessary to de-
termine validity of the above-cited genera.

In this paper, a broad interpretation of Dibunophyl-

lum has been adopted to include solitary and fasciculate
dibunophyllids with prominent minor septa but no fos-

sulae, as well as those which possess these characters.
This decision is based on observations that presence or
absence of fossulae and minor septa may vary among in-
dividuals of a given species.

According to HILL (1956, p. F286) corals which have
been assigned to six other genera should be included in
Dibunophyllum: the names Rhodophyllum, Aspido-



SPECIES REFERENCE OCCURRENCE

D. lambti BELL

D. oregonense MERRIAM

D.? sp. A

D.? sp. B

D. bipartitum konincki
MILNE-EDWARDS

& HAIME

BELL, 1929, p. 95-96, pl. 4

MERRIAM, 1942, p. 373, pl. 54-55

SUTHERLAND, 1958, p. 85-86, pl. 30

SUTHERLAND, 1958, p. 86, pl. 30

ARMSTRONG, 1962, p. 41, pl. 5

Upper Visean, Chesteran, Nova Scotia

Coffee Creek Formation, Chesteran, Oregon

Prophet Formation, Middle Mississippian, British Columbia

Middle? Mississippian, British Columbia

Helms Formation, Chesteran, El Paso County, Texas

SPECIES REFERENCE OCCURRENCE

phyllum and Cymatiophyllum have priority, but HILL
proposed the retention of Dibunophyllum because of
widespread usage. Here the subjective synonym is ques-
tioned, allowing Dibunophyllum to be recognized as
available and valid.

DISTRIBUTION OF DIBUNOPHYLLUM IN NORTH AMERICA

Until recently, dibunophyllid corals have been poorly
known in North American Mississippian and Pennsyl-
vanian rocks. Tables 2-5 list all published representatives
of Dibunophyllum known to me; not included are forms
referred to other genera but considered by me to be re-
lated to Dibunophyllum as interpreted herein. These in-
clude Axophyllum rude WORTHEN (1875) (WHITE, 1884;
KEYES, 1894; BEEDE, 1900); A.? alleni RowLET (1901);

ently not as widespread as envisioned by JEFFORDS, his
paper is excellent.

Almost without question the cited corals do not
represent all North American dibunophyllids referred to
other genera, but documentation of such forms awaits
further research. For a more extended discussion of
Midcontinent Pennsylvanian dibunophyllids see COCKE

(1966).

DIBUNOPHYLLUM HYSTRICOSUM Cocke, n. sp.

Figure 3; Plate 1, figures 2-3, 5-7

DiAnNosis.—Major septa reach approximately two-
thirds across the corallite radius. They are thin and sub-
carinate in the dissepimentarium but thick in the tabu-
larium. Minor septa are thin and equal to one-fourth to

TABLE 3. Species Assigned to Dibunophyllum from North American Pennsylvanian Morrotvan and Desmoincsian
Rocks.

D.? inauditum MOORE

& JEFFORDS

D. moorei JEFFoRDs

D. moorei JEFFORDS

D.? sp. A

D. rnoorei JEFFoRDs

D.? sp. A

D. missouriense
FRAUNFELTER

MOORE & JEFFORDS, 1945, p. 157-58, text-fig.

JEFFORDS, 1948a, p. 618-619, text-fig. 3-11

Ross & Ross, 1962, p. 1175, pl. 162

Ross & Ross, 1962, p. 1176-1177, pl. 162

TISCHLER, 1963, p. 1064, pl. 141

ROWETT & SUTHERLAND, 1964, p. 67-68, pl. 9

FRAUNFELTER, 1965, p. 6-7, fig. la-b

Oologah Formation, Desmoinesian, Oklahoma

Gaptank Formation, Desmoinesian, Texas

Gaptank Formation, Desmoinesian, Texas

Madera Formation, Desmoinesian, Colorado

Wapanucka Formation, Morrowan, Oklahoma

Higginsville Formation, Desmoinesian, Missouri

148a-d	 Hale Formation, Morrowan, Oklahoma
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TABLE 2. Species Assigned to Dibunophyllum in North American Mississippian Rocks.

Lophophyllum alleni GIRTY (1915)); A. cylindricum
GIETT (1915); and A. infundibulum GIRTY (1915)
(in part). All of the above are from Pennsylvanian rocks
of the Midcontinent; several, as customarily defined, have
long geologic ranges. Although study of the following
forms lies outside the area of study, it seems reasonable
to consider Heritschioides tvoodi and H. hillae of
WILSON & LANGENHEIM (1962) frOrIl Lower Permian
beds of Nevada and Heritschioides Ross & Ross (1963)
from Virgilian or Wolfcampian rocks of Texas as fascicu-
late forms closely akin to Dibunophyllum (see COCKE,

1966, 1969). JEFFORDS (1948b) discussed the distribution
of dibunophyllids throughout Pennsylvanian Desmoine-
sian, Missourian and Virgilian rocks, as well as Permian
Wolfcampian units; although Dibunophyllum is appar-

one-half of major septal length. Inner wall is obscure or
missing. The columella is compact, with a highly spinose
median lamella, numerous radiating lamellae, and closely
packed tabellae which are peripherally convex at the
outer edge but are barlike to axially convex near the
center of the columella.

EXTERNAL CHARACTERS.—Because observed specimens
are imbedded in limestone, little is known of their in-
dividual size and shape. Adult corallites are solitary,
with moderately deep calices and low axial boss. Maxi-
mum diameter observed is 18 mm.

TRANSVERSE SECTION.—The septal number is 29 to 35
in ephebic stages. Major septal length is slightly less
than two-thirds of the corallite radius. Septa are thin and
extremely crooked to subcarinate in the outer dissepi-
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TABLE 4. Species Assigned to Dibunophyllum from North American Upper Pennsylvanian Missourian Rocks.

[The listing given does not include new species described in this report; for those forms, see Table 11

SPECIES	 REFERENCE
	

OCCURRENCE

D. valeriae NEWELL
	

NEWELL, 1935, p. 343-346, pl. 33
	

Stanton Formation, Missourian, Kansas

D. brueei COCKE
	

COCKE, 1966, p. 42-48, pl. 3
	

Dewey Formation, Missourian, Oklahoma

D. oklahomense COCKE
	

COCKE, 1966, p. 48-50, pl. 3
	

Dewey Formation, Missourian, Oklahoma

D. parvum COCKE
	

COCKE, 1969, p. 3-5, fig. 2
	

Wyandotte Formation, Missourian, Kansas

mentarium; maximum thickness is attained near the
outer limit of the dissepimentarium with progressive
thinning across the tabularium. Minor septa, ranging
from one-fourth to one-half of major septal length, are
crooked and extend to near the outer limit of the tabu-
larium. The dissepimentarium consists of six to eight
rows of dissepiments. Most outermost dissepiments are
complete and peripherally convex. An obscure imper-
sistent inner wall is present on innermost dissepiments in
a few specimens. The tabularium consists of widely
spaced outwardly convex plates and is equal to one-third
of the diameter. The axial structure is typically dibuno-
phylloid with three distinct regions, 1) a well-defined
spinose median lamella which may be isolated or con-

lie on the counter side of each alar septum. This pattern
differs from that of D. brucei COCKE (1966) in which
the counter-cardinal crossbar forms first, followed in turn
by insertion of two counter-lateral septa, two metasepta
adjacent to the cardinal septum and lastly by two alar
septa. The pattern is similar to that of D. brucei in that
two metasepta are inserted adjacent to and on the car-
dinal side of the counter-lateral septa.

LONGITUDINAL SECTION.—The dissepimentarium con-
sists of steeply inclined globose dissepiments with an
average of 10 in 5 mm. An inner wall is developed on
lower part of the corallite. The outer part of the tabu-
larium is rimmed by short globose tabulae inclined at
low angles against the outer dissepiments. Approxi-

TABLE 5. Species Assigned to Dibunophyllum from Upper Pennsylvanian (Virgilian) and Permian Rocks of North
America.

SPECIES
	

REFERENCE
	

OCCURRENCE

D.? sp.

D. exiguum JEFFORDS

D. exiguum JEFFORDS

Dibunophyllicl coral

D. sp.

D. hessense Ross & Ross

D. sp. B

D. uddeni Ross & Ross

D. sp.

D. per plexum COCKE

MERRIAM, 1942, pl. 55, fig. 3

JEFFoans, 1948a, p. 619-622, text-fig. 1-2, 11

DUNCAN, 1962, p. 66, pl. 11

DUNCAN, 1962, p. 66, pl. 11

Ross 8t Ross, 1962, p. 1165, text-fig. 2

Ross & Ross, 1962, p. 1175-1176, pl. 162, 163

Ross & Ross, 1962, p. 1177-1178, pl. 163

Ross & Ross, 1963, p. 415-416, pl. 49

Ross & Ross, 1963, p. 416-417, pl. 48

COCKE, 1969, p. 7-9, fig. 2

Coyote Butte Formation, Permian, Oregon

Dover Limestone, Virgilian, Kansas

Dover Limestone, Virgilian, Kansas

Red Eagle Limestone, Permian, Kansas

Gaptank Formation, Virgilian, Texas

Lenox Hills Formation, Permian, Texas

Lenox Hills Formation, Permian, Texas

Gaptank Formation, Virgilian, Texas

Neal Ranch Formation, Permian, Texas

Lawrence Formation, Virgilian, Kansas

nected to either or both cardinal and counter septa, 2) 6
to 14 long irregular radiating lamellae and numerous
short spinose lamellae, and 3) closely packed tabellae
which are peripherally convex near the outer edge of the
columella and are barlike to inwardly convex. Tabellae
increase in number toward the columella center. Few
radiating lamellae connect to major septa or the median
lamella.

Figure 3 shows a badly silicified and abraded neanic
section of Dibunophyllum hystricosum at a diameter of
1.8 mm. In addition to the thick counter-cardinal cross-
bar, 10 thickened major septa are present. Septal acceler-
ation occurred in the alar quadrants resulting in a septal
formula of C1A3K3A1. An earlier partial section sug-
gests that this early acceleration does not occur adjacent
to the alar septa but rather against two metasepta which

mately 15 occur in 5 mm in contrast to 12 in 5 mm in
the inner tabularium. Inner tabulae are gently inclined
near the outer margin but steepen and grade axially to
steeply inclined periaxial tabellae. Fourteen to 25 tabel-
lae abut against the median lamella in 5 mm vertically.
The median lamella is thin and crooked.

DISCUSSION.—Dibunophyllum hystricosum differs
from D. bourbonense COCKE, n. sp., in possessing more
major septa, more radiating lamellae, and thinner median
lamellae. It resembles D. brucei COCKE (1966) in having
numerous major septa and long minor septa but differs
in the spinose character of the columella. It can be dif-
ferentiated from D. exiguum JEFFoRos (1948a) and D.
moorei JEFFORDS (1948a) on the same basis. D. brucei
has a less prominent median lamella and longer radiating
lamellae.



20 	The University of Kansas Paleontological Contributions

MATERIAL STUDIED.—Fourteen specimens were col-
lected from Locs. BF1 and BF6 in the Bethany Falls
Limestone, Swope Formation, and Win2 and Win3 in
the Winterset Limestone, Dennis Formation. Fourteen
transverse and two longitudinal thin sections were pre-
pared. Types are holotype SUI 33904 and paratypes SUI
33903 and SUI 33902.

Fic. 3. Single transverse section in neanic stage of badly abraded

and silicified specimen of Dibunophyllum hystricosum COCKE, n.

sp., from the Bethany Falls Limestone at Loc. BF1. Shows cardi-

nal-counter crossbar and 10 major septa; etched surface indicates
a septal formula of CIA3K3A1, X20. [C, cardinal septum;

A, alar septum.]

DIBUNOPHYLLUM VALERIAE Newell, 1935

Figure 4; Plate 1, figures 8-13

Dibunophyllum valeriae NEWELL, 1935, p. 343-346, pl. 33.

DiAoNosis.—Slender to trochoid cylindrical corals in
which a bladelike boss occurs in a well-developed calyx.
Ephebic transverse sections exhibit 1) well-developed dis-
sepimentarium approximately equal to one-third of the
corallite diameter, 2) major septa considerably thickened
in the tabularium, 3) a tabularium composed of gently
curved tabulae, and 4) a well-developed columella com-
posed of a moderately thick median lamella, numerous
irregular radiating lamellae and closely packed, barlike
to axially convex tabellae.

EXTERNAL CHARACTERS.—Individuals are ceratoid to
cylindrical; known maximum height and diameter are
35 and 17 mm respectively. Fine, closely spaced growth
lines traverse the epitheca. Major and minor septa extend
upward to a short distance below the upper epithecal
limit. The columella is bladelike and elongate in the
counter-cardinal plane. All attachment areas observed
are flattened subtriangular areas on the cardinal side of
the corallite.

TRANSVERSE SECTION. —Approxirnately 27 to 32 major
septa are present at diameters near 12 mm. The maxi-
mum of 34 septa occurs at 17 mm. Major septal length
is approximately three-fourths corallite radius. Major
septa are thin in the dissepimentarium. The septal for-
mula is C7A7K7A7. Maximum thickness of major septa
occurs at the outer dissepimentarium and progressive
thinning across the tabularium produces obscure to pro-

nounced lanceolate major septa. Within a single corallite,
minor septa may be short triangular wedges or thin
straight septa which reach approximately one-third major
septal length. In most specimens, width of the dissepi-
mentarium is slightly less than one-third of the corallite
diameter. The outer two rows of dissepiments generally
are complete, varying from axially to peripherally con-
vex. On the innermost dissepiments, the thickness of the
inner wall may be equal to one-fifth major septal length.
A few scattered lonsdaleoid dissepiments have been
observed in a few specimens from the Wyandotte and
Stanton Limestones. The tabulae are barlike and
smoothly curved plates which are gently convex both
peripherally and axially. In most specimens, the columel-
la is characterized by 1) a prominent median lamella
which attains one-sixth of corallite diameter, 2) well-
developed crooked radiating lamellae, and 3) closely
packed barlike and axially convex tabellae. Specimens
with fewer radiating lamellae also have tabellae which
are more strongly curved.

One specimen of the species (SUI 33873) was suitable
for ontogenetic study. The earliest known brephic sec-
tion at a diameter near 1.3 mm possesses 7 major septa
represented by a septal formula of Cl AK1A1 (Fig. 4).
The counter-cardinal crossbar is morphologically indis-
tinguishable from other septa except for its continuation
across the corallite. The epitheca is thick.

Higher sections show that 1) major septa are inserted
on the counter side of the cardinal and alar septa, typical-
ly leaning against the adjacent primary septum; 2) thin-
ner lateral septa are subparallel to the counter-cardinal
crossbar and join the alar septa near their midpoint;
3) tabulae are inserted first near diameter of 2.0 mm; no
minor septa or dissepiments are introduced.

At a diameter of 2.2 mm, in the highest section
studied, the septal formula is C2A2K2A2.

LONGITUDINAL SECTION.—The dissepimentarium con-
sists of four to six rows of dissepiments. They are small
and gently convex with as many as 10 occurring in 5 mm
along the epitheca in the ephebic stage. They are steeper
along the inner and outer margins of the dissepimen-
tarium and are thickened by stereoplasm to form an
inner wall. The outer tabularium is formed by an im-
persistent row of tabulae which incline at low angles
against the tabularium. Tabulae of the inner tabularium
are long and irregular or convex upward. They are
widely spaced and blend imperceptibly to the almost
vertically inclined axial tabellae. The median lamella is
crooked to sinuous in outline.

DISCUSSION.—The species is one of the longest rang-
ing Missourian forms, being found in the Wyandotte,
Plattsburg, and Stanton Formations. Generally, Wyan-
dotte and Plattsburg individuals have major septa which
possess a more distinct lanceolate character than those
from the Stanton Limestone. Forms with strongly de-
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veloped lanceolate major septa superficially resemble
Dibunophyllum parvum COCKE (1969) but differ in pos-
sessing 1) septa which do not rise above upper limits of
the epitheca, 2) larger size and more cylindrical shape,
and 3) short minor septa which are not lanceolate.

Individuals assigned here to Dibunophyllum valeriae

differ only in exhibiting more variation than shown in
NEWELL ' S type specimens. Minor septa are more variable
than noted by NEWELL, ranging from simple wedge-
shaped protuberances on the epitheca to structures, in
contrast to type material, which are equal to one-third
of major septa length.

The holotype and some paratypes are from the
Eudora Shale at NE cor. sec. 27, T. 24 S., R. 17 E.,
Woodson County, Kansas. The present condition of the
exposure is extremely poor and efforts by me to collect
topotypes were unsuccessful. NEWELL (1935, p. 346)
noted that the types are in the geological museum of the
University of Kansas, but I have been unable to locate
them there and they may be presumed to be lost.

The early ontogenetic stages exhibited by a single
specimen of Dibunophyllum valeriae are very similar to
those described by SMITH (1913) for Aulophyllum fung-

ites (FLEmovo, 1828) from the Lower Carboniferous of
the British Isles. Similarities include 1) presence of a
counter-cardinal crossbar, 2) early insertion of alar and
counter laterals, 3) great thickness of epitheca and septa
until the columella begins to form, and 4) more or less
simultaneous introduction of the columella, dissepimen-
tarium, and minor septa. However, it differs in having
septa of uniform thickness in all quadrants, in contrast to
A. fungites which has thicker septa in the cardinal
quadrants.

MATERIAL STUDIED.—More than 100 specimens have
been collected from the Wyandotte, Plattsburg, and
Stanton Formations at Locs. Wy 1, Phi, Pb2, Pb3, Pb4,
Pb5, Pb6, Pb7, Pb8, Pb9, Stl, St2, St3, St4, St8, StIl and
St19. From these specimens, 52 transverse and nine
longitudinal sections were prepared.

DIBUNOPHYLLUM BOURBONENSE Cocke, n. sp.

Plate 2, figures la-b, 2a-b

DIAGNOSIS.—Small, ceratoid dibunophyllids comprise
this species. The dissepimentarium is composed of sev-
eral rows of steeply inclined, globose dissepiments, the
innermost of which is thickened to form a distinct inner
wall. The tabularium consists of loosely packed axially
inclined plates, except along the outer margin of the
tabularium where several tabulae with reverse inclination
are present. Tabellae are less steeply inclined at the outer
edge of the columella and grade laterally with tabulae.
In transverse section, most tabellae are convex peripher-
ally. The median lamella is particularly distinctive both
in being thick and possessing small lateral protuberances.

4

3

2

FIG. 4. Serial transverse section of a badly abraded specimen of
Dibunophyllum valeriae NEWELL (1935) from Plattsburg Lime-
stone at Loc. PH, all X15.-1. Seven major septa present,
including counter-cardinal crossbar; septal formula CIAKIAI.
—2. Eight major septa with insertion of the second counter-
lateral septum; septal formula CIA1K1A1.-3. Nine major septa
with addition of one major septum on counter side of one alar
septum; septal formula CIA1K2A1 (note introduction of several
tabulae).-4. Insertion of major septa on each side of cardinal

septum and one major septum on counter side of afar septum,

resulting in 12 major septa; septal formula is C2A2K2A2.
[C, cardinal septum; A. alar septum.]
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Radiating lamellae are sparse and short. Few connect to
the median lamella.

EXTERNAL CHARACTERS.—Specimens are small, rang-
ing from 5 to 8 mm in diameter to 8 to 16 mm in length
for incomplete specimens. They are commonly ceratoid.
Two orders of transverse elements, fine growth lines
and larger wrinkles are present. No specimens show
rejuvenescence or budding. The calyx is moderately deep
with a prominent boss. Attachment areas were not
observed.

TRANSVERSE SECTION.—The epitheca is normally thin
but in some specimens thickens slightly to form obscure
internal ridges at its juncture with major septa. Major
septa number 22 to 27. Typically, they are thin in the
dissepimentarium but thicken abruptly at the inner edge
of the dissepirnentarium and progressively diminish in
thickness across the tabularium. Minor septa are thin
and equal one-fourth to one-third of major septal length.
The width of the dissepimentarium is equal to one-third
of the corallite diameter. The dissepimentarium is com-
posed largely of irregular or peripherally convex dissepi-
ments. Incomplete, axially convex dissepiments locally
form herringbone patterns. The tabularium consists of
loosely packed peripherally convex to irregular tabulae
which grade axially into structures of the columella.

The columella is a moderately loose structure equal
in width to one-third of the corallite diameter and con-
sists of a median lamella, radial lamellae, and tabellae.
The median lamella is thick, with a distinct median line
and irregular protuberances along the sides. Where iso-
lated from the cardinal and counter septa, its length is
equal to one-fourth of the corallite diameter. A few short
radiating lamellae are distributed among the tabellae,
some abutting against the median lamella. Large, periph-
erally convex tabellae are concentrated along the median
plate.

Late neanic sections show the median lamella con-
nected to the cardinal and counter septa to form a cross-
bar, and also show fewer dissepimental rows.

LONGITUDINAL SECTION.—The dissepimentarium is

comprised of six to eight rows of small globular dis-
sepiments. Most are inclined peripherally at an angle of
60 to 80 degrees and are particularly steep along the
inner rim of the dissepimentarium. A distinct inner wall
separates the dissepiments from the more gently inclined
plates of the outer tabularium, which are convex distally
and inclined axially at 5 to 45 degrees. In some speci-
mens, a few tabulae along the inner wall have opposite
inclination. In the lower portion of corallites tabulae are
slightly steeper. The contact between the tabularium
and columella is gradational.

One row of dissepiments is present at a diameter of
7.5 mm. Tabellae which abut against the thick irregular
median lamella are inclined at angles up to 80 degrees.
In addition to increased steepness, tabellae are smaller
and more closely packed than tabulae.

Discussiox.—Provisionally included in this species is
a single specimen, SUI 33911, which differs from other
members in the ephebic stage by less developed inner
wall and lack of minor septa. A late neanic section, as
well as a longitudinal section, show characters similar
to those of other individuals of this species. Further
study may clarify the taxonomic status of this specimen.

GIRTY (1915) described a specimen from the Hertha
of Kansas City, Missouri, as Axophyllum cylindricum,
which resembles Dibunophyllum bourbonense COCKE, n.
sp. Members of the species as erected by GIRTY range
from upper Desmoinesian to lower Virgilian rocks.
Specimens labelled as "types" (apparently by GIRTY) are
from the main ledge of the Virgilian Oread Limestone
of Missouri, probably the Plattsmouth Limestone Mem-
ber. They differ from the Hertha specimen in having
1) thinner major septa, 2) minor septa which may be
absent in several major septal loculi, 3) a peculiar col-
umella consisting of a short median lamella, relatively
few radiating lamellae, and 4) an extremely narrow zone
of closely packed tabellae. In addition, one specimen
possesses a well-developed lonsdaleoid dissepimentarium.
He assigned a morphologically similar form from the
same locality (GIRTy loc. 423) to A. infundibulum MEEK

WoRTHEN (1875).
The species described here closely resembles Dibuno-

phyllum sp. cf. D. bourbonense also from the Hertha,
but differs in possessing a thinner median lamella and
major septa which do not rise above the peripheral
epitheca of the calyx. Both groups are separated from
D. hystricosum COCKE, n. sp., of the Winterset Forma-
tion in possessing a thicker median lamella, shorter
radiating lamellae, and more strongly convex tabellae.

MATERIAL STUDIED.—Specimens were collected from
Locs. HI, H3, H7, and H8 in the Hertha Formation.
Ten transverse and three longitudinal sections were pre-
pared. The holotype is SUI 33910; paratypes are SUI
33909 and SUI 33908.

DIBUNOPHYLLUM sp. cf. D. BOURBONENSE Cocke, n. sp.

Plate 2, figures 3a-b

DIAGNOSIS.—Small dibunophyllids in which the major
septa rise above upper limit of the epitheca comprise this
group. The major and minor septa are lanceolate. Minor
septa are one-half as long as major ones. The dissepi-
mentarium is slightly less than one-half of the corallite
diameter. The columella is compact, almost circular, and
has a thick barlike median lamella. Radiating lamellae
are short; tabellae are strongly convex outward and
widely spaced.

EXTERNAL CHARACTERS.—Moderately flaring dibuno-
phyllids with transversely wrinkled epitheca are included
in this species. Maximum length and diameters of 10
and 13 mm respectively are present in a single specimen,
SUI 33907; most specimens are considerably smaller.
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Attachment areas are small, irregularly triangular, and
present only on convex side of corallites. In the outer
calyx, septa rise slightly above the upper limits of the
epitheca. A cylindrical boss is slightly elongated in the
plane of curvature.

TRANSVERSE SECTION.—The epitheca is thin but thick-
ens to form faint internal ridges at major and minor
septal junctures. In high ephebic stage, 22 to 25 major
septa cross three-fifths of the corallite diameter. The
septal formula is C5A5K6A5. Few major septa unite
with radiating lamellae of the columella. Both orders of
septa are thin at the epitheca, thicken gradually to reach
the maximum at the inner wall and progressively de-
crease in thickness in the tabularium. Minor septa attain
approximately one-half of major septal length. The dis-
sepimentarium is slightly less than one-half as wide as
the corallite diameter. It is comprised largely of incom-
plete, axially convex dissepiments, which are arranged
en echelon along the sides of septa or in herringbone
pattern across septal loculi. Stereoplasmic deposits form
an obscure inner wall on innermost dissepiments. A few
long peripherally convex plates cross the tabularium;
axially they are indistinguishable from tabellae of the
columella.

The columella is a compact structure which is almost
circular and only slightly elongated in the cardinal-
counter plane. The ellipsoidal median lamella is very
thick; its width is approximately one-half its length.
Small sharp protuberances create a burlike effect. Radi-
ating lamellae are short; few adjoin the median lamella.
Tabellae are strongly convex outward, widely spaced, and
slightly thickened by stereoplasmic deposits.

In late neanic stage, the median lamella is connected
to the cardinal and counter septa. Major and minor septa
are considerably thickened. Tabellae and dissepiments
are smaller and less numerous than in higher stages.

DiscussroN.—Dibunophyllum sp. cf. D. bourbonense
COCKE, n. sp., resembles the Wyandotte and Lansing
D. parvum COCKE (1969) in 1) possessing two orders of
septa which rise above epithecal limits, 2) similar shape
of major and minor septa, and 3) general composition
of the columella and dissepimentarium. It differs in
having less well-developed lanceolate septa, no septal
carinae, and a much thicker median plate. The similari-
ties between D. parvum and D. cf. D. bourbonense sug-
gest that the former may have arisen from the latter by
intensification of the lanceolate character of the major
septa and by thinning of the median lamellae. However,
links between the Hertha species and D. parvum if
present, have not been discovered.

Dibunophyllum sp. cf. D. bourbonense differs from
D. bourbonense in possessing sublanceolate to lanceolate
septa that rise above the upper limit of the epitheca and
a stouter median lamella.

MATERIAL STUDIED.—Eight specimens were collected

from Loc. H10. Two transverse and two longitudinal
sections were prepared. Figured specimens are SUI
33906 and SUI 33905.

DIBUNOPHYLLUM CLATHRUM Cocke, n. sp.

Plate 2, figures 4a-b, 5a-b

DIAGNOSIS.—Small conical solitary to budding coral-
lites comprise this species. Major septa which reach half-
way across corallites are thickest near mid-point. Minor
septal length ranges from one-fourth to one-half major
septal length. The dissepimentarium is one-third as wide
as corallite diameter. Stereoplasmic thickening creates a
prominent inner wall. The columella consists of a
pronounced median lamella, tabellae, and rare radiating
lamellae.

EXTERNAL CHARACTERS.—COTalliteS are small, with
maximum length and width of 8.5 and 8.0 mm respec-
tively. Most are solitary but a few have as many as three
buds in the calyx. They are conical throughout and
curved only in the apical region. The calyx is moderately
deep, with a moderately stout axial boss which is com-
monly somewhat elongate in the counter-cardinal plane.
Both major and minor septa are visible in the calices.
The epitheca is crossed by many fine growth annulations.
No rejuvenated forms have been collected. The small
triangular attachment area lies on the convex cardinal
side of curvature.

TRANSVERSE SECTION.—The 22 to 26 major septa ex-
tend from the epitheca across approximately one-half of
the corallite diameter. The moderately robust septa are
thicker near the mid-point and thin toward both ends.
Minor septal length ranges from one-fourth to one-half
of major septal length. The dissepimentarium is approxi-
mately one-third as wide as the corallite diameter, con-
sisting of complete barlike and peripherally convex dis-
sepiments in areas where minor septa occur. Inwardly
incomplete, axially convex dissepiments are most com-
mon; however, near the inner limit of the dissepimen-
tarium peripherally convex complete and incomplete dis-
sepiments are common. Stereoplasm is deposited on
innermost dissepiments. Large, smooth, peripherally con-
vex tabulae grade axially to more closely packed tabellae
of the columella. A prominent median lamella is com-
monly attached to either or both counter and cardinal
septa. Few radiating lamellae are present. In a single
aberrant specimen (SUI 33901) both major septa and
minor septa, as well as the inner wall, approximately
double in thickness and the columella is almost a solid
structure.

LONGITUDINAL SECTION.—Dissepiments are generally
uniform in size and incline at angles near 45 degrees.
The innermost dissepiments are thickened to form a
prominent inner wall. Approximately 7 occur in 5 mm
along the epitheca. Outermost tabulae are gently curved
and inclined in the same direction as are the dissepi-
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ments but at lower angles. Inner tabulae are globose,
and more steeply inclined toward the axis. Progressive
steepening axially results in almost vertical tabellae in
the center. The median lamella is solid and varies little
in thickness vertically.

DiscussioN.—Presence of spinose median lamellae
and more numerous radiating lamellae separate Dibuno-
phyllum hystricosum and D. bourbonense COCKE, n. sp.
from the species described here. Dibunophyllum sp. cf.
D. bourbonense has a thicker lamella. In addition to its
consistently smaller size, the species studied differs from
D. brucei in possessing fewer radiating lamellae, a more
narrow dissepimentarium and shorter minor septa.

MATERIAL STUDIED.—Approximately 50 specimens
were collected from Locs. Dr1 and Dr2 in the Cement
City Limestone. Eighteen transverse and five longitu-
dinal sections were prepared. The holotype is SUI 33900
and paratypes are SUI 33899 and SUI 33898.

DIBUNOPHYLLUM ELEGENTE Cocke, n. sp.

Plate 2, figures 12a-b, 13

DinoNosts.—The species is composed of gregarious or
perhaps loosely colonial individuals. Specimens are coni-
cocylindrical with moderately deep calices with low cen-
tral bosses. Major septa are thin and sinuous to thinly
lanceolate. Where present, minor septa are one-fifth to
one-third of major septal length. The dissepimentarium,
which is one-third to one-half corallite diameter, is highly
variable, consisting largely of complete peripherally con-
vex or closely packed incomplete axially convex dissepi-
ments. An inner wall separates the tabularium and dis-
sepimentarium. The columella consists of a median
lamella which is generally connected to the cardinal and
counter septa and variable numbers of radiating lamellae
among peripherally convex tabellae.

EXTERNAL CHARACTERS.—All specimens are enclosed
in calcilutite matrix. However, evidence suggests that
1) individuals are solitary but gregarious and conico-
cylindrical, 2) the epitheca has no longitudinal ribbing,
and 3) the calyx is deep, with a low boss. Maximum
length and diameter observed are 24 and 10 mm re-
spectively.

TRANSVERSE SECTION.—At diameters of 8 to 10 mm,
19 to 21 major septa are counted. They cross two-thirds
to three-fourths of the corallite radius and are thin and
crooked to thinly lanceolate. Minor septa are present in
most septal loculi where they are one-fifth to one-third of
major septal length. Width of the dissepimentarium
ranges from one-third to one-half of corallite diameter.
Two forms of intergrading dissepimentaria are recog-
nized: 1) a zone of closely packed axially convex and
dependent dissepiments, and 2) a band of moderately
spaced peripherally convex dissepiments.

An inner wall commonly separates the dissepimen-
tarium and tabularium. The latter is approximately one-

third of the corallite diameter and consists of widely
separated barlike, peripherally convex and axially convex
tabulae. The columella consists of a median lamella
which is commonly connected to both counter and cardi-
nal septa, and a variable number of radiating lamellae
distributed among peripherally convex tabellae.

LONGITUDINAL SECTION.—The dissepimentarium Com-

prises a peripheral zone approximately equal to one-third
of the corallite diameter. Four to six rows of small
globose dissepiments are present with 10 to 15 in 5 mm
vertically. Many are thickened by stereoplasm. Outer
dissepiments are inclined at 45 degrees. They steepen
toward the inner margin of the dissepimentarium where
most are nearly vertical. The innermost row forms an
obscure inner wall. The tabularium is composed of dis-
tally convex anastomosing tabulae which are inclined
peripherally along the outer edge and axially inclined
along the inner margin. In the center of the tabularium
many tabulae show little or no inclination.

In the upper part of the corallite the columella com-
prises one-fourth of the corallite diameter; in the prox-
imal region it is less than one-fifth of this diameter. It
consists of a distinct sinuous median lamella, closely
packed, steeply inclined tabellae and intersected ends of
radiating lamellae.

DiscussioN.—This species differs from all Missourian
dibunophyllid corals in the absence of minor septa in
some major septal loculi, in the compact nature of the
columella in longitudinal section, and in connection of
the median lamella to the cardinal and counter septa

even in apparently late ephebic stage.
MATERIAL STUDIED.—Approximately 40 specimens

were collected from Loc. 12, from which seven transverse
and three longitudinal sections were prepared. The
holotype is SUI 33894 and two paratypes are SUI 33893
and SUI 33892.

DIBUNOPHYLLUM PARVUM Cocke, 1%9

Plate 2, figures 8a-b, 9, 10, I 1 a-b

Dibunophyllum parrum COCKE, 1969, p. 3-5, fig. 2, 1 -3.

DIAGNOSIS.—Small, turbinate dibunophyllids in which
well-developed lanceolate septa generally rise above epi-
theca comprise this species. The epitheca is crossed by
fine loosely spaced growth lines. A few specimens have
one to three small corallites in calices. Ephebic stages
have well-developed, dibunophylloid columella and reg-
ular dissepimentarium; major septa number 22 to 24 and
are slightly thickened in cardinal quadrants. Innermost
tabulae blend with more steeply inclined tabellae of
columella.

EXTERNAL CHARACTERS.—This species consists of small
turbinate corals, in which diameters range from 2 to 11.5
mm. The epitheca is crossed by fine transverse growth
lines and smooth wrinkles. Several corallites have three
or four rejuvenescent stages, and a lesser number have
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as many as three small corallite buds. Calices are deep,
with septa commonly rising as much as 0.5 mm above
upper limit of the epitheca; a prominent, seemingly solid
axial boss commonly rises to a slightly lower position.
The columella is bladelike, with the plane of its long
axis approximately bisecting the attachment area. Flat-
tened triangular to quadrate attachment areas are slightly
less than one-half the length of the corallites and the
maximum widths equal one-third the diameter.

TRANSVERSE SECTION.—The epitheca is thin, Com-

monly with local internal ridges corresponding in posi-
tion to peripheral ends of septa. The major septal num-
ber ranges from 22 to 24. Septa are thin and crooked
near the outer wall, increase gradually to maximum
thickness near the inner wall, and thin into the tabu-
larium. Major septal length is equal to two-thirds of the
corallite radius; few major septa connect to radiating
lamellae of the columella. Minor septa are one-half to
four-fifths length of major septa; they are similar to
major septa but slightly thinner. Fossulae are not pres-
ent. Dissepimentaria comprise three to five thin, com-
monly complete dissepiments which are generally convex
outward; complete dissepiments which are planar or
curve inward are common. Particularly in areas of in-
creased septal thickening, dissepiments are irregular,
incomplete, or have ends affixed to a single septum. The
dissepimentarium occupies one-third to one-half of the
corallite diameter. Innermost dissepiments are thickened
locally to form an obscure inner wall. The tabularium
occupies less than one-fourth of the diameter and is
composed of thin tabulae which commonly are planar or
slightly convex peripherally.

The oval to subcircular columella consists of a median
plate, radiating lamellae and tabellae, and it comprises
one-fifth to one-fourth of the corallite diameter. The
median plate is thick and usually rimmed by large
tabellae. Except in rare specimens, the radiating lamellae
are short and isolated among tabellae, neither connecting
to major septa nor abutting against the median plate. At
diameters of 2.5 to 3.0 mm, 12 to 14 major septa are
present; they are thin, slightly thickened in the cardinal
quadrant, and extend into the tabularium. A cardinal-
counter septum crosses the corallite and minor septa are
thin and equal to less than one-half of major septal
length. The dissepimentarium is composed of a row of
peripherally convex plates which are structurally similar
to both tabulae and tabellae. The central area is filled
with globular plates which blend with the tabulae. No
radiating lamellae have been observed at this stage.

LONGITUDINAL SECTION.—An obscure inner wall is

formed on the inner row of dissepiments. Short subhori-
zontal tabulae rim more steeply inclined long plates
which merge with the closely packed gently inclined
tabellae of the axial structure. A moderately thick
median lamella occupies the central position.

DISCUSSION.—This species is somewhat similar to D.
sp. cf. D. bourbonense COCKE, n. sp., from the Missourian
Hertha Formation in possessing septa which rise above
the upper limits of the epitheca and in having lanceolate
major septa. (For more complete coverage see discussion
of D. sp. cf. D. bourbonense.)

Dibunophyllum parvum ranges from near the base of
the Wyandotte Formation to the middle of the Stanton
Formation. Major and minor septa become increasingly
more lanceolate and carinate in progressively younger
rocks. Separation into discrete species has not been made
because of this intergradation. Dibunophyllum dibolium
COCKE, n. sp., from the upper part of the Stanton Forma-
tion is similar to this species and perhaps is an advanced
species of the same lineage. It differs in the presence
of an outer dissepimentarium composed of axially in-
clined dissepiments as well as a semi-aulophylloid colu-
mella. Dibunophyllum sp. A STEWART (1961, unpub-
lished master's thesis) from Missourian Wolf Mountain
Limestone of Texas closely resembles D. parvum and is
probably conspecific with it. A small dibunophyllid
closely resembling D. parvum has been collected from a
limestone buildup in the Wann Formation of Oklahoma,
which is in part stratigraphically equivalent to the Platts-
burg and Stanton Formations. Corals from the Argen-
tine? Limestone of Iowa are very similar to D. parvum.

Individuals of D. perplexum COCKE (1969) from the
lower Virgilian Amazonia Limestone of the Lawrence
Formation resemble D. parvum closely but differ in
characters of the central area which inay have 1) either
a dibunophylloid columella or 2) widely spaced sub-
horizontal tabulae or 3) a combination of these.

MATERIAL STUDIED.—Approximately 300 specimens
were collected from basal beds of the Argentine Lime-
stone, Wyandotte Formation, at Loc. Wy3. Other locali-
ties in the Wyandotte are Wy 1, Wy2, Wy5, Wy6, Wy7,
Wy8, Wy9, Wyll, and Wy12. Specimens have been col-
lected from the Plattsburg Limestone at Locs. Phi , Pb2,
Pb3, Pb4, and Pb6. Stanton representatives are from
St5, St14, St16, St17, St18, St19 and St28. Over 100
transverse and 30 longitudinal sections were studied in
preparing description of the species. The holotype
KUMIP no. 500515 is reposited at the University of
Kansas Museum of Invertebrate Paleontology.

DIBUNOPHYLLUM DIBOLIUM cocke, n. sp.

Plate 2, figures 6a-c, 7

DiAcNosis.—This species consists of individuals in
which major septa rise noticeably above upper limits of
the epitheca. Lanceolate major septa are thin and ex-
tremely crooked in the dissepimentarium but become
very thick a short distance axially from the septal mid-
point. Minor septa have shapes similar to major ones
and reach two-thirds to three-fourths of major septal
length. In transverse section, outer dissepiments are
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angulate with apices directed axially. In longitudinal
section, these outer dissepiments are inclined toward the
corallite center, in contrast to opposite inclination of
other dissepiments. Inner dissepiments are highly diver-
sified in transverse section. An obscure inner wall is
formed on innermost dissepiments. Close packing of
numerous radiating lamellae and tabellae characterize the
columella.

EXTERNAL CHARACTERS.—MOSt specimens have heights
and widths near 6 and 5 mm respectively. The epitheca
is thin and marked by two orders of transverse elements,
low smooth wrinkles and closely spaced growth lines.
Major and minor septa rise approximately 1 mm above
upper limits of the epitheca. The columella is a low
broadly oval structure with curved lamellar ridges. No
attachment areas were noted.

TRANSVERSE SECTION.—Major septa number 22 to 27
near the base of the calyx. The outer one-third of each
such septum is thin, commonly denticulate and crooked.
The central part is swollen; the maximum thickness is
located a short distance axially from the septal mid-point.
Major septa thin to a needle point at a distance equal
to two-thirds of the corallite radius. Minor septa which
have shapes similar to those of major ones are three-
fourths of major septal length in the calyx and approxi-
mately two-thirds of this length in late neanic stages.
The dissepimentarium is composed of a highly diversi-
fied array of dissepiments. Outer dissepiments tend to be
angulate with apices directed inward. Axially, most are
dependent, septal or complete to incomplete axially con-
vex plates. An obscure impersistent inner wall is formed
by stereoplasmic deposits on innermost dissepiments.
The columella is broadly oval, consisting of very closely
packed tabellae and as many as 25 radiating lamellae
abutting against a long thin median lamella. In the
calyx, the columella is approximately equal to one-third
of the corallite diameter.

In early neanic stages, at diameters near 4 mm, major
septa are present. Several are connected to radiating
lamellae of the columella. Details of the columella are
obscured somewhat by heavy deposits of stereoplasm.

Early neanic stages exhibit fewer and thinner skeletal
elements and most dissepiments are complete, irregular,
and more widely spaced than in later stages.

LONGITUDINAL SECTION.—This species possesses the
most distinctive and varied dissepimentarium of any
known North American dibunophyllid. The outer dis-
sepiments are lath-shaped to slightly curved upward,
forming a vertical herringbone pattern against the epi-
theca and inner dissepiments. Three gradational series
of globular dissepiments comprise the inner dissepimen-
tarium: 1) an outer zone of axially inclined medium-
sized dissepiments, 2) a middle zone of weakly inclined
to horizontal large globular dissepiments, and 3) an
innermost zone of extremely steep small dissepiments.

The tabularium consists of upwardly convex axially in-
clined tabulae alternating with similar but peripherally
inclined tabulae. The plates grade into the smaller
slightly more inclined tabellae of the columella. The
columella is composed of very closely spaced elongate
tabellae and ends of intercepted radiating lamellae.

Discussiox.—The form described here is somewhat
intermediate between Dibunophyllum parvum COCKE of
the Missourian Wyandotte and Plattsburg Formations
and D. perplexum COCKE from the Virgilian Amazonia
Limestone. It resembles the former in persistence and
general nature of the columella but differs in possessing
more highly developed lanceolate septa and lateral septal
spines. In these characters it resembles D. perplexum.
It differs from both species in having an outer dissepi-
mentarium of axially convex and peripherally inclined
angulate dissepiments.

MATERIAL STUDIED.—Forty-six specimens were col-
lected from the South Bend Limestone, Stanton Forma-
tion, at Locs. 5t11, St23, and St26. The holotype is SUI
33897 and paratypes are SUI 33896 and SUI 33895.

Genus NEOKONINCKOPHYLLUM Fomichev, 1939
[NrokontnclophtlIum Fom1,11[V, 1939, p. 352]

TYPE SPECIES.—Neokoninckophyllum vesiculosum
FOMICHEV, 1939.

DIAGNosis.—"Solitary corallites of elongate subcylin-
drical form, having a well-developed dissepimental zone
at the periphery, an inner area of up-arched irregular
tabulae, an indefinite axial column that lacks a distinct
weblike appearance in transverse section, and numerous
subequal long major septa may be identified as repre-
sentatives of Neokoninckophyllum. The theca is thin,
its exterior bearing transverse wrinkles and growth lines
but lacking septal grooves. The major septa are mostly
thin, evenly disposed, and long. Some of them, especially
the counter septum, reach to the axis of the corallite, but
the majority terminate inward just short of the rather
indefinite axial column. No fossulae are developed. The
minor septa are short, being confined to the dissepimen-
tal zone, or they may not be present. In some specimens
the outer parts of the septa tend to weaken, becoming
discontinuous or disappearing. The inner parts may be
somewhat thickened by stereoplasm. The dissepimental
zone is moderately wide, and the inner margin, which is
even or uneven, is not thickened to form a well-marked
wall. Individual dissepiments range in size from very
small to large, their surfaces convex toward the interior
of the coral and sloping steeply downward. In transverse
sections, the dissepiments appear very irregular in posi-
tion, mostly running obliquely rather than normal to the
septa. Lonsdaleoid structure is developed in the dissepi-
mental zone where the septa disappear. The tabulae are
very numerous, uneven, and anastomosing. They slope
gently or with moderate steepness upward from their
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outer edges toward the axis. An axial column consisting
of irregular vertical lamellae and upturned inner margins
of the tabulae is observed, but there is no clearly defined
median lamella or somewhat evenly disposed radiating
lamellae, as in DibUtlOphyllUM. " ( MOORE & JEF FORDS,

1945, p. 158.)
DISCUSSION.—ROWETT & SUTHERLAND (1964) utilized

Koninckophyllum THOMSON & NICHOLSON (1876) for
Lower Pennsylvanian corals of Oklahoma. According to
HILL (1938, p. 86) this genus consists of: "Simple or
dendroid Rugose corals with clisiophylloid septa and
fossula; the major septa are withdrawn from the axis
except along the surface of the tabulae, the minor septa
long; the tabulae are tentshaped, and dissepiments fine
and concentrically arranged; a styliform columella is
present. Diphymorphs may occur." (HILL, 1938, p. 86;
italics by me.)

FOM1CH EV (1939) erected the genus Neokonincko-
phyllum for Middle or Upper Carboniferous Konincko-
phyllum-like corals which differ from that genus in
lacking fossulae and minor septa or possessing only very
short minor septa. Separation of the two genera is arbi-
trary to some extent and further research on corals of
intermediate age between K. magnificum, type species of
that genus, and N. vesiculosum may show the two genera
to be intergradational. Because most Missourian species
either lack a fossula or show characters of the minor
septa similar to those of Neokoninckophyllum the validity
of the genus is here recognized.

DISTRIBUTION OF NEOKONINCKOPHYLLUM
IN NORTH AMERICA

A possible North American Mississippian representa-
tive of Neokoninckophyllum is Koninckophyllum talona-
tum EASTON (1943) from the Chesteran Pitkin Lime-
stone of northern Arkansas, which resembles Neokoninck-
ophyllum in external characters, lack of both minor
septa and fossula, and in characters of the tabulae.
Further study of the species must be completed before
reassignment to Neokoninckophyllum is made. Mississip-
pian corals from the Kinderhookian Chouteau Forma-
tion of Missouri assigned to K. glabrum (KEyEs, 1894)
by Ens-rox (1944) seem to belong to Koninckophyllum
(sensu stricto). Koninckophyllum? sp., described by
EASTON (1962) from Mississippian rocks of Montana,
appears to be an aberrant caninioid which, in addition to
possessing caniniid characters of cyathopsid thickening
of major septa and distinct cardinal fossula, also exhibits
a well-developed lonsdaleoid dissepimental zone. ARM-

STRONG (1962) described the new species K. elpasoense
from the Helms Formation (Chesteran) of Texas. It is
very similar to K. nitellum (MooRE & J EF FORDS, 1945; see
discussion below).

Neokoninckophyllum is well represented in Lower
Pennsylvanian rocks of northeastern Oklahoma and cen-
tral Texas by N. simplex, N. arcuatum, N. gracile, and

N. sp. A, all of which were described by MOORE & JEF-

FORDS (1945). Species described by these workers and
assigned to Pseudozaphrentoides lepidus, P. nitellus,
Rodophyllum texanum, and Dibunophyllum? inauditum
may belong to Neokoninckophyllum. RowErr & SUTHER-

LAND (1964) assigned Pseudozaphrentoides nitellus to
Koninckophyllum. Additionally, they assigned other
Lower Pennsylvanian neokoninckophyllids of central
Oklahoma to the same genus. These include a new
species, K. oklahomense, as well as K. simplex (MooRE &
J EF FORDS ) . Representatives of K. nitellum differ from
other Morrowan forms described by MOORE & J EF FORDS

and by ROW ETT & SUTHERLAND in possessing well-devel-
oped minor septa, and may be referred to Konincko-
phyllum (sensu stricto).

The genus has not been described from Atokan or
Desmoinesian rocks of the Midcontinent. However,
Ross & Ross (1962) described Neokoninckophyllum dun-
bani from Desmoinesian rocks of the Glass Mountains of
Texas. No known representatives of the genus have been
described from Missourian units prior to this report.

Neokoninckophyllids are abundant in several units in
the Missourian of Kansas (Table 1). In addition, I have
collected probable representatives of the genus from two
Missourian formations, the Wann and Hogshooter of
northeastern Oklahoma and a lower Canyon (Mis-
sourian) unit in north-central Texas.

Virgilian rocks of Kansas contain abundant elongate
forms which J EF FORDS placed in Dibunophyllum. Al-
though the few specimens that have been cut seem to be
related to the dibunophyllid Axophyllum cylindricum
(Gully, 1915) it is likely that many are related to Neo-
koninckophyllum. A single species, N. coo pen  Ross &
Ross (1962) has been described from lower Virgilian
beds in the Glass Mountains, Texas. My collections from
the Graham Formation, Virgilian, of north-central Texas
contain several forms which may be assigned to the
genus.

Little is known of the genus in Permian rocks; how-
ever, extensive collecting for Rugosa has not been under-
taken. It may be represented by a colonial form referred
to Dibunophyllum (HArruv, 1957) in the Wolfcampian
Wreford Formation of Kansas. Palaeosmilia schucherti
(HEErrscH, 19366) collected from Wolfcampian Saddle
Creek Limestone of Texas shows several similarities to
Neokoninckophyllum but its affinities remain uncertain.
Neokoninckophyllum deciense has been described from
Permian Wolfcampian rocks of west Texas by Ross &
Ross (1962). Durhamina cordillerensis (EAsToN, 1960)
from the Wolfcampian and Leonardian of Nevada is a
fasciculate coral closely related to Neokoninckophyllum
as interpreted here.

In placing corals with a wide range of morphological
characters in Neokoninckophyllum, I am cognizant of
probable criticism but request that critics examine the
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range of variability shown in an individual of a species,
between individuals of a given species, and between
individuals of different species.

NEOKONINCKOPHYLLUM PETILUM Cocke, n. sp.

Plate 2, figures 14a-b, 15, 16, 17a-b

DIACNOSIS.—Specimens are small and apparently co-
nicocylindrical. Major septa are thin, number 19 to 22,
and reach across four-fifths of the corallite radius. The
loosely packed dissepimentarium is composed of steep,
axially convex incomplete and septal dissepiments. An
inner wall is present in most specimens. The columella
consists of a barlike extension of major septa surrounded
by tabulae; rarely a few radiating lamellae are present.
In longitudinal section the central area is filled with
moderately steep domal tabulae and irregular septal
lamellae.

EXTERNAL CHARACTERS.—All specimens collected were
fragmented, and imbedded in dense calcilutite; hence
only general external features are known. Because no
longitudinal ridges and grooves are present on transverse
section, it is assumed that the epitheca is crossed only by
transverse growth annulations. Maximum diameter is
8 mm. Corallites are apparently conicocylindrical.

TRANSVERSE SECTION.—The number of major septa is
19 to 22 at diameters near 8 mm. Major septal length is
approximately equal to two-thirds of the corallite radius.
Septa are extremely thin near the periphery. They
thicken at the mid-point and progressively thin to termi-
nate at a point approximately equal to four-fifths of the
corallite radius. Gentle undulations occur along the
length of the septa. No minor septa have been observed.
The dissepimentarium is characterized by thinness and
loose packing of globose dissepiments; in addition, the
majority of dissepiments are either incomplete and con-
vex axially or septal (i.e., both ends of the dissepiment
abut against a single septum). The dissepimentarium in
forms possessing an inner wall is equal to approximately
one-third to one-half major septal length. Angulate
lonsdaleoid dissepiments occur sporadically in a few
specimens. The gradational nature of the dissepimen-
tarium and tabularium in many transverse sections pro-
hibits width determination of the former. Most speci-
mens have a single thin bar which extends to the corallite
center and is generally connected to a major septum,
presumably the counter septum. The bar is surrounded
by peripherally convex tabulae and in some instances
short irregular lamellae. A few corallites show no evi-
dence of a columella in transverse section.

LONGITUDINAL SECTION.—In the upper part of coral-
lites studied three to six rows of dissepiments comprise
the dissepimentarium. Dissepiments are variable in size
with as many as 17 occurring in 5 mm along the epi-
theca. Most are inclined at an angle in excess of 45
degrees. A distinct inner wall is observed in many speci-

mens. Along the outer margin of the tabularium, blocky
tabulae may be inclined against the inner wall. The
inner domal tabulae progressively steepen toward the
corallite center. Discontinuous and continuous lamellae
combine with these steeply inclined tabulae to form a
loosely packed axial structure. Where septal lamellae are
absent, tabulae are widely spaced and sag axially or are
gently convex upward.

Discussiox.—Lack of satisfactory material in this
species makes specific assignment difficult. However, the
rather distinctive dissepimentarium and columella are
used here in separating this species from other neoko-
ninckophyllids. Presence of a distinct inner wall and
columella in most specimens, incomplete globose dissepi-
ments, and lack of minor septa in all sections separates
the species from Neokoninckophyllum acolumnatum
COCKE, n. sp., which it resembles in size and packing of
structural elements.

MATERIAL STUDIED.—Several fragments were collected
from the Block Limestone, Cherryvale Formation at
Bk 1; six transverse and four longitudinal thin sections
were prepared. Holotype is SUI 33884 and paratypes are
SUI 33883 and SUI 33882.

NEOKONINCKOPHYLLUM KANSASENSE (Miller and
Gurley, 1893)

Figures 5-6; Plate 3, figures la-c, 2, 3, 4a-b, 5, 6a-b, 7a-b, 9a-b,
10

Campophyllum kansasense MILLER & GURLEY, 1893, P. 67-68, pl.
7, fig. 19 22. 	 WELLER, 1898, p. 161.

Axophyllum? sp. D GIRTY, 1915, p. 315-316.

Bothrophyllum? kansasense Ens-roN, 1944, p. 123, pl. 22, fig. 8-10.

DIAGNOSIS.—Neokoninckophyllum kansasense is a
highly variable species. All individuals possess major
septa which reach two-thirds to three-fourths across the
corallite radius. Minor septa are short and may be com-
mon only in early stages. A weak columella may form
as a result of union of major septal ends. The tabu-
larium is wide and consists of convex plates. Most dis-
sepiments in transverse sections are incomplete and con-
vex inward. Two somewhat artificial end members are
recognized. The smaller, here referred to N. kansasense
var. 1, consists of subcylindrical individuals which possess
a narrow dissepimentarium of moderately packed, axially
convex dissepiments; tabulae are gently convex upward
and moderately spaced. The other group, here referred
to N. kansasense var. 2, consists of large ceratoid to sub-
cylindrical forms which generally differ from other rep-
resentatives of the species in possessing a proportionately
wider dissepimentarium consisting of highly variable
dissepiments. Most dissepiments are very small, closely
packed, axially convex and incomplete; lonsdaleoid dis-
sepiments are present in some individuals. The tabu-
larium generally consists of closely spaced, highly
rounded tabulae. Generally, the two variants are some-
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what geographically isolated although intermediates are
known at all localities.

EXTERNAL CHARACTERS.—Externally, two intergrading
types are recognized: 1) small subcylindrical forms with
diameters and heights of 10 and 40 mm respectively;
2) ceratoid forms which may reach diameters and
heights near 24 mm and 50 mm. These are referred to
N. kansasense var. 1 and var. 2 respectively. Included in
the second group are small broadly flaring individuals
with heights which range between 4 and 6 mm and
diameters near 15 mm. In all forms, the epitheca is
traversed by small, closely spaced growth lines. Rejuve-
nescence is common only in larger individuals. Calices
are shallow and cylindrical to broadly conical in all sub-
cylindrical and ceratoid forms. In broadly flaring coral-
lites, the calyx is shallow. A low central boss marked by
a few septal lamellae is observed in all well-preserved
calices. The attachment area ranges considerably in size
and shape.

NEOKONINCKOPHYLLUM KANSASENSE variant 1, Cocke

In transverse sections, major septal number ranges
from 22 to 26. The septal ratio ranges between 2.1 and
3.2. Most major septa extend more than three-fourths of
the corallite radius; a few extend into the central area
where their axial ends join to form a weak columella.
Generally, major septa are thin and crooked; however,
lanceolate forms are common locally in several individ-
uals. Minor septa are common in neanic and early
ephebic stages, but generally are lacking or present in
only a few septal loculi in brephic and late ephebic
stages. Where present, they are thin and rarely exceed
one-tenth of major septal length. The dissepimentarium
commonly comprises approximately one-third of the
corallite diameter. It is composed largely of complete or
incomplete axially convex dissepiments which are mod-
erately to tightly packed. Dissepiments in which both
ends terminate against a single major septum are rare.
A herringbone pattern consisting of incomplete axially
convex plates is common only in larger members of vari-
ant 1. Lonsdaleoid dissepiments are lacking. An inner
wall occurs in a few specimens. The outer tabulae are
anastomosing, incomplete, and axially convex. Where no
inner wall is present, they are indistinguishable from
dissepiments. The central area is occupied by a few
gently curved tabulae and the fused or unfused ends of
major septa. In a few specimens, no major septa extend
into the central one-fourth of the corallites. Internally
widely flaring forms resemble others except that more
majors extend into the corallite center where they are
faintly to strongly whorled.

In longitudinal section, the dissepimentarium varies
from four-tenths to one-half of the corallite diameter at
diameters near 11 mm. At diameters of 5.5 mm, it com-
prises less than one-third of the corallite diameter. As

many as 12 dissepiments are present in 5 mm along the
epitheca. Dissepiments are inclined at angles near 45
degrees except the innermost row which attain angles of
70 to 85 degrees. In some specimens, an inner wall is
formed by stereoplasmic deposits on the innermost dis-
sepiments. Outer tabulae are inclined in the same direc-
tion but at lesser angles than dissepiments. Approxi-
mately four to seven are present in 5 mm vertically.
Inner tabulae are gently inclined axially, generally at
angles between 5 and 30 degrees. Where tabulae inter-
sect septa, they may be bracket-shaped. Near the axis,
12 to 15 occur in 5 mm vertically. Widely flaring in-
dividuals have similar internal characters except that
inclination of central tabulae may exceed 30 degrees.

NEOKON1NCKOPHYLLUM KANSASENSE variant 2, Cocke

Major septal number in late ephebic stage ranges be-
tween 25 and 32. The septal ratio ranges between 1.1
and 2.3 mm. Dissepiments are extremely thin to
naotic in the outer dissepimentarium. Major septa may
double in thickness in the tabularium. Typically, few
extend into the corallite center. The septal formula is
C5A7K7A5. The dissepimentarium is typically one-third
to one-half of the corallite diameter. It usually consists
of extremely closely packed dissepiments which are
strongly convex axially. As many as 20 are encountered
in 5 mm along the septal edge. Many dissepiments
terminate against other dissepiments.

Irregular deposits of stereoplasm may form an
obscure local inner wall. Tabulae which occur between
major septa are indistinguishable from dissepiments.
Many inner tabulae as well as some dissepiments appear
circular in transverse section. The central area, which is
largely free of major septal ends, is filled with widely
spaced, highly curved to circular tabulae.

In longitudinal section, the peripheral band of dis-
sepiments includes small, strongly curved dissepiments
which are inclined at 45 degree angles near the epitheca
and increase to nearly 85 degrees at the inner edge of
dissepiments. Along the epitheca, 10 to 13 occur in 5
mm vertically. Most dissepiments are thickened by
stereoplasmic deposits and can be distinguished easily
from tabulae. Along the inner margin of the dissepi-
mentarium, tabulae are inclined peripherally; inner tabu-
lac are wide. Most are domal; however, many are re-
curved to bracket-shaped. Eleven to 16 are intersected in
a vertical distance of 5 mm.

Of hundreds of specimens of Neokoninckophyllum
kansasense variant 2 collected, only two were suitable for
ontogenetic studies. Others were poorly preserved or
possessed intense curvature in early stages which pro-
hibited serial sectioning. Individuals with complex at-
tachment areas were rejected.

The lowest section available has a diameter of 1.9
mm and 9 major septa (Fig. 5). The septal formula is
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FIG. 5. Serial transverse sections of Neokoninckophyllum kan-

sasense var. 2 from the Westerville Limestone at Loc. Wes2,

all X20. 	 /. Section showing eight thick major septa; septal
formula C2AKA2. 	 2. Section with ten major septa including
two newly inserted ones adjacent to the cardinal septum and one
alar septum; septal formula C2A1K1A2.-3. Section similar to
2 but taken at a larger diameter. [C, cardinal septum; A, alar

septum.]

C2A1KA2. All fully developed major septa join with
the counter-cardinal crossbar. Subsequent sections show
insertion of major septa on the counter side of the
cardinal and alar septa. Septa may arise as stout pro-
tuberances from the epitheca or they lean against adja-
cent primary septum. The epitheca remains thick
throughout the lower corallite stages comprising as much
as one-fourth of the corallite radius. Tabulae enter at a
diameter of 2.5 mm and are thin and widely spaced.
The highest section studied possesses 11 septa; most are
joined near the center.

The second specimen studied (Fig. 6) is almost com-
plete. The following is a synopsis of the brephic on-
togeny studied from 25 closely spaced transverse sections
taken from the lower 4 mm of the corallite.

The lowest section studied (Fig. 6,1) has a diameter
of 0.8 mm of which approximately one-half is comprised
of a thick epitheca. The only recognizable septa form an
irregular counter-cardinal crossbar. Tabulae are lacking.

At a diameter of 0.9 mm, two small protuberances
located on opposite sides of the corallite and approxi-
mately midway between the ends of the crossbar repre-
sent the alar septa (Fig. 6,2).

In the next section (Fig. 6,3) at a diameter of 1.0
mm, one of the alar septa extends to join the crossbar.
In addition, one counter-lateral septum unites with the
crossbar near its counter end. The other alar septum
continues as a low mound on the inner epitheca. Ap-
proximately 0.4 mm higher, the first metaseptum forms
and extends to join the counter-cardinal structure. Also,
the second counter lateral enters as a low protuberance;
both this septum and the nearby alar remain low for
approximately 1 mm vertically.

No septa are added until a diameter of 1.6 mm is
reached (Fig. 6,4). However, all septa extend to the
central crossbar, obscuring bilateral symmetry and form-
ing a radial pattern. At the diameter indicated a septum
is inserted on one side of the cardinal septum, resulting
in a septal formula of C2A1K1A2.

Septal insertion is slow throughout most of the coral-
lite studied. Tabulae are introduced at a diameter of 2.4
mm (Fig. 6,5). A tendency for the retreat of major
septa from the corallite center is well established at a
diameter of 3.0 mm. A few of these are free; others lean
against adjacent septa. A trend toward septal thinning
is noted here. At this diameter, a few dissepiments
appear in the epitheca. Minor septa were not identified
positively.

At a diameter of 4.0 mm (Fig. 6,6) 16 major septa
are present, represented by the formula C2A5K3A2.
Major septa are thin and sinuous. The majority of septa
exceed three-fourths of the corallite diameter in length.
No major septa join at the center, although a few extend
into the region. A dissepimentarium is present along
the periphery consisting of a single row of thick axially
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convex dissepiments. A weak columella consists of axial
ends of major septa and intercepted tabulae.

Discussiox.—The species described as Campophyllum
kansasense by MILLER & GURLEY (1893) is from an un-
known horizon in the Kansas City metropolitan area.
Comparison by me of type specimens with large collec-
tions from the Westerville Limestone, Cherryvale Forma-
tion, strongly indicates that the type specimens are from
the Westerville. The lectotype (Walker Museum no.
47235) and 2 paralectotypes (Walker Museum no. 6616)
are representative of the here-defined Neokonincko-
phyllum kansasense variant 2. EASTON (1944) redescribed
specimens collected by MILLER & GURLEY and tentatively
assigned them to Bothrophyllum TRAUTSCHOLD (1879).
However, examination of type specimens as well as
others from the Westerville shows no cyathopsid septal
thickening which is diagnostic of Bothrophyllum.

Morphological differences between the two variants
of Neokoninckophyllum kansasense ordinarily would be
sufficient to delineate separate species. However, the
general geographic separation is distinctly related to dis-
tribution of lithic types in the Westerville Limestone.
N. kansasense var. 1 is largely restricted to sparry algal
calcilutite and calcareous shale of the Westerville algal-
mound complex. At Loc. Wesl, these corals occur with
abundant phylloid algae, lophophyllid corals, and fenes-
trate bryozoans, as well as the brachiopods Cornposita
sp., Marginif era sp., Neospirifer sp., and Anti quatonia
sp. Also present are intermediates between the two vari-
ants as well as a few individuals of N. kansasense var. 2
described here. A gradational series between the two
coral variants closely corresponds to the gradation be-
tween the phylloid algal complex at Loc. Wes1 and the
oolite bar at Loc. Wes2. Here thousands of specimens of
N. kansasense var. 2 occur at the top of a large oolite
bank with a few other invertebrates. The wide differ-
ence between the two variants is believed to be a reflec-
tion of the environmental difference between the algal-
mound complex and the oolite bar.

MATERIAL STUDIED.—Over 100 specimens of Neo-
koninckophyllum kansasense var. 1 have been collected
from Locs. Wesl, Wes2, and Wes3. Thirty-four trans-

FIG. 6. Serial transverse sections of Neoloninckophyllum kan-
sasense var. 2 from the Westerville Limestone at Loc. Wes2, all
X16.5.—/. Section showing counter-cardinal crossbar and small
protuberances on each side which become alar septa in higher
sections; septal formula CIK1.-2. Section of seven-septate stage

showing counter-cardinal crossbar; 2 majors on one side and 3 on
the other; septal formula C3K2, alar septa not identifiable.—
3. Section similar to 2 except that at larger diameter septa
are more highly developed; septa! formula is C1A1K1A1.-4.
Section with ten major septa characterized by a septal formula of

C4K4 or C1A2K1A2; alar septa not positively identifiable.-5.
Section with 11 major septa, septal formula, C1A3K4.-6. Sec-
tion with 16 major septa and septal formula of C2A4K4A2.

[C, cardinal septum; A, alar septum.]
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verse and 11 longitudinal thin sections were prepared.
Several hundred individuals of N. kansasense var. 2 have
been collected largely from Wes2 but also from Wesl
and Wes3. Seventeen transverse and eight longitudinal
thin sections were prepared. The holotype (Walker
Museum no. 47235) and two paratypes (Walker Mu-
seum no. 6616) are now in the Field Museum of Nat-
ural History, Chicago, Illinois.

NEOKONINCKOPHYLLUM CYSTOSUM Cocke, n. sp.

Figures 7-8

Axophyllum9 sp. D Glary, 1915, p. 315-316.

DIAGNOSIS.—Small conicocylindrical corals comprise
the species. Major septa are thin and sinuous and extend
two-thirds to three-fourths of the corallite diameter.
Lonsdaleoid dissepiments commonly interrupt the major
septa near the periphery. Minor septa are present in a
few interseptal spaces. The normal and lonsdaleoid dis-
sepimentaria commonly reach one-third of the corallite
radius. The central area in transverse section may be
empty or filled with widely spaced septal lamellae and
intercepted tabulae; in longitudinal section, the central
zone is filled with rounded, closely packed, gently in-
clined tabulae.

EXTERNAL CHARACTERS.—Two partial specimens were
examined. The more complete one measured 35 mm in
length and had a diameter of 12 mm. Both are solitary
and conicocylindrical. The epitheca is poorly preserved,
but fine transverse growth lines, larger growth wrinkles,
and rejuvenescent stages are recognized.

TRANSVERSE SECTION.—Twenty-one major septa are
present in all sections studied; the specimens have diam-
eters near 12 mm. Major septa are thin and commonly
terminate at points two-thirds to three-fourths of the
corallite diameter. A few extend farther as thin lamellae
into the central region of the corallite. They are thin
and slightly sinuous. Minor septa have been observed in
a few interseptal spaces in the lower transverse section
of the paratype (Fig. 7).

In transverse section, the elements of the normal dis-
sepimentarium cannot be differentiated from the tabulae,
for elements of both are loosely packed. Most are incom-
plete, anastomosing and axially convex. Irregular plates
are common. In the region near inner ends of major
septa, tabulae are complete, barlike, axially convex or
peripherally convex. No inner wall is apparent. An outer
zone of highly convex, closely packed lonsdaleoid dissepi-
ments comprises as much as one-third of the corallite
diameter in the holotype. Other sections of the holotype
and paratype show widely spaced peripheral cysts. No
septal crests are present in the lonsdaleoid dissepimen-
tarium. The central area of the corallite may be barren
of all structural parts, as in the upper section of the
holotype, or filled with irregular septal lamellae and
widely spaced tabulae (Fig. 8).

LONGITUDINAL SECTION.—The dissepimentarium is
equal in width to one-third of the corallite diameter and
consists of variously sized dissepiments which are globose
and inclined toward the periphery at angles near 45
degrees. The innermost dissepiments are less globose
and almost vertical. Three to five dissepiments occur in
a vertical distance of 5 mm. The tabularium consists of
an outer zone of widely spaced anastomosing plates and
an inner zone of more gently inclined tabulae which are
closely packed and comprise approximately one-third of
the corallite diameter. A few irregular septal lamellae
are intersected. As many as eight tabulae are present in
2 mm vertically.

DiscussioN.—This species is based on two specimens
collected by G. H. GIRTY at locality 423 "in Kansas City,
Mo. Kansas City Southern Ry., east of Zoo, in Swope
Park. BROADHEAD ' S limestone 74. Hertha limestone
member of Kansas City formation" (Gtirry, 1915, p.
371). My efforts to find this locality have been unsuc-
cessful. GIRTY described these specimens as Axophyl-
lum? sp. D.

The presence of a prominent lonsdaleoid dissepi-
mentarium in the holotype differentiates the species from
members of Neokoninckophyllum kansasense and N.
petilum COCKE, n. sp. Characters of the axial region
separate it from N. acolumnatum COCKE, n. sp.

MATERIAL STUDIED.—See discussion above. The holo-
type and paratype are reposited in the Smithsonian In-
stitute, Washington, D.C. with other corals of GIRTY ' S

collection of 1915.

NEOKONINCKOPHYLLUM TUSHANENSE (Chi, 1931)

Plate 4, figures la-b, 2a-b, 3a-c, 4, 5, 6a-b, 7a-b

Koninckophyllum tushanense CIII, 1931, p. 12-13, pl. 1, fig. la-d.
?Neokoninckophyllum dunbari Ross & Ross, 1962, p. 1171, pl. 160,

figs. 3,5; text fig. 4-A, 5.
Axophyllum infundibulum GIRTY, 1915, p. 312 (partim).

DIAGNOSIS.—Moderately large ceratoid to subcylin-
drical corallites comprise this species. Most major septa
range from one-third to four-fifths of the corallite radius.
Minor septa are absent or irregularly distributed in
ephebic stages but are more abundant in early stages.
The dissepimentarium is typically less than one-third of
the diameter and is largely composed of incomplete,
axially convex dissepiments. Lonsdaleoid dissepiments
rarely occur. In transverse sections the central area is
highly variable. Most commonly this region contains
only tabulae but other members of the species show scat-
tered septal lamellae or major septal extensions combined
with tabulae. In longitudinal section an outer tabularium
consists of distally convex plates which are inclined
peripherally. The inner tabularium is composed of
broad, closely packed, domal plates which may sag
slightly in the corallite center.

EXTERNAL CHARACTERS.—The corallites here described
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Flo. 7. Holotype of Neokoninckophyllum cystosum CocKE, n. sp.,

from Hertha Limestone, Kansas City, Missouri, X5.5. 	 /.

Transverse section, late ephebic stage showing prominent Ions-

daleoiel dissepimental zone and lack of columella.-2. Longi-

tudinal section.-3. Transverse section of middle ephebic stage

with impersistent lonsdaleoid zone and columella consisting of

intersected tabulae and septal lamellae. [Cross-hatched area indi-

cates poor preservation or breakage.]

are ceratoid to subcylindrical. Heights of 22 to 43 mm
and diameters of 14 to 22 mm have been observed. The
epitheca is thin and marked by two orders of transverse
elements, wrinkles, and fine growth lines.

The calyx is deep and contains a low columella on
which lamellar ridges are observable. Proximally, a flat
irregular attachment area is rimmed by low ridges and
spines.

TRANSVERSE SECTION.—Major Septa number 29 to 33
at diameters exceeding 13 mm. In the ephebic stage of
most corallites, major septa are approximately one-third
to four-fifths of the corallite radius. Major septa are thin
in the outer normal dissepimentarium but thicken
slightly at the inner dissepiments and thin progressively
to the terminal point. Major septa may degenerate pe-
ripherally or, in a few specimens, terminate against
lonsdaleoid dissepiments. Typically, minor septa are
absent or are irregularly distributed. They are extremely
thin and less than one-tenth of major septal length. More
are present in early stages where they may be one-fifth as
long as major septa. The normal dissepimentarium at
its maximum development comprises one-half of the
corallite diameter and more commonly, slightly less than
one-third of the corallite diameter. Dissepiments are
closely packed. Axially convex, incomplete dissepiments
are considerably more numerous than other types. Near
the inner margin of the dissepimentarium both incom-
plete and complete peripherally convex dissepiments are
dominant. An impersistent zone of irregular to angulate
lonsdaleoid dissepiments occurs in ephebic stage of a
few specimens. An inner wall is absent except in a few
forms. Rarely, wide axially convex tabulae have short
septal spines along the inner margin.

Considerable variation exists in the central area in
the ephebic stage. In no instances are structures closely
packed. Most commonly the axial area is free of all
structures except a few long, widely spaced tabulae. In
specimens possessing highly curved and extremely nu-
merous tabulae, a loose meshwork of these structures
simulates a columella. Other central structures are corn-
binations of irregular septal lamellae, extensions of
whorled major septal ends, and irregular tabulae.

LONGITUDINAL SECTION.—The peripheral zone of the
dissepimentarium is moderately wide in ephebic stages
and decreases progressively toward the apex. Six to eight
rows are common in ephebic stages. Dissepiment size is
variable; however, most are small and vesicular. Slope of
the dissepiments is highly variable within an individual
corallite. Innermost dissepiments are not noticeably
thicker. The tabularium consists of outer and inner divi-
sions. The former has widely separated axially convex
plates inclined toward the periphery. These tabulae sup-
port outer ends of the inner tabulae. In most specimens,
tabulae of the inner zone are broadly domal and closely
packed. Common in several corallites are sweeping
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FIG. 8. Transverse section of paratype of Neokoninckophyllum
cystosum COCKE, n. sp., from Hertha Limestone, Kansas City,
Missouri, ephebic stage showing loose columella and lonsdaleoid

dissepiments, X6.

domal tabulae which sag slightly along the center. The
tabulae incline against intersected lamellae at angles less
than 30 degrees.

DISCUSSION.—In ephebic stages, Neokoninckophyllum
tushanense differs from specimens of N. acolumnatum
COCKE, n. sp., from the Winterset Limestone in possess-
ing 1) fewer minor septa, 2) compact dissepimentarium
and tabularium, 3) numerous incomplete axially convex
dissepiments, 4) more major septa, and 5) variability
of the central area. Although it is possible that the two
species here described may represent ecological variants
of a single species, the rather distinct morphology, as
well as common occurrence together, offers rather strong
evidence that differentiation of the two species is justified.

Characters of the holotype of Neoloninckophyllum
tushanense from the Middle Carboniferous of China, are
similar to those shown in specimens described here,
except for larger size of the former. The latter shows
more variability, particularly in the central zone where
major septal ends and tilted tabulae may form a loose
columella. N. dunbari Ross & Ross (1962) based on a
single specimen from the Gaptank Formation, Des-
moinesian of the Glass Mountains of Texas, differs from
the holotype of N. tushanense in having several major
septa united at the corallite center. However, the Texas
specimens fall into the range of variability shown by
Kansas Missourian specimens.

Variation range with Neokoninckophyllum tushan-
ense is similar to that between individuals of the Mor-
rowan Wapanucka species, Koninclophyllum simplex
(MooRE & JEFRoRos, 1945) and K. oklahomense ROWETT

& SUTHERLAND (1964) which were collected from similar
stratigraphie intervals but different localities. The species
described herein can be differentiated from K. simplex

on the basis of downsagging tabulae, cardinal fossulae,
and more numerous major septa in the latter. Persistent
inner wall, wider dissepimentarium, and persistent colu-
mella of K. oklahomense separate it from N. tushanense.
K. nitellum (MooRE & JEFFORDS, 1945) has persistent
minor septa which are two-thirds of major septal length,
in contrast to the diminutive minor septa of N.
tushanense.

Lower Carboniferous Spanish koninckophyllids Ko-
ninckophyllum histiophylloides DEGROOT ( 1963), K.
multilaniellatum DEGROOT (1963), as well as the West-
phalian K. gentisae DEGROOT (1963), differ in possessing
a rather distinct columella, long minor septa, an inner
wall, and major septa considerably thickened in the
tabularium.

MATERIAL STUDIED.—Approximately 150 specimens
were collected from Locs. H7, H9, BF1, BF4, BF5, BF6,
BF7, BF8, Win 1, Win3, and Win8. In addition, one
specimen belonging to the species was collected by Gunn(
(1915) from the Hertha Formation in Kansas City, Mis-
souri, and described as Axophyllum infundibulum MEEK

& WORTHEN (1875). Figured specimens are SUI 33878,
SUI 33877 and SUI 33876.

NEOKONINCKOPHYLLUM PERPLEXUM Cocke, n. sp.

Plate 4, figures 8, 9, 10a-b, 1 1 a -b

DiAcNosts.—Corals of moderate size with transverse
wrinkles and growth lines comprise this species. The
epitheca is thin in the upper part of the corallite but
thickens apically where dissepiments are lacking. The

dissepimentarium is narrow, commonly with two or
three rows of both complete and incomplete dissepi-
ments. Stereoplasmic deposits on the innermost row form
a prominent inner wall. Major septa are equal in length
to three-fourths of the corallite radius. They are thin in
the dissepimentarium but approximately double in thick-
ness at the outer margin of the tabularium. Minor septa
are absent in most specimens; where present they are
spinelike and measure less than one-tenth of major septal
length. The columella is variable, consisting of 1) an
isolated bar and thickened tabulae, 2) elongation or
thickening of a major (counter?) septum joined by a
few thick radiating lamellae, and 3) irregular and ran-
domly oriented lamellae. Numerous tentlike tabulae are
moderately to steeply inclined against the central plate
of the columella; in specimens with weak columella, the
tabulae are domal with septal parts distributed along
the crests.

EXTERNAL CHARACTERS.—Because most specimens are
imbedded in a limestone matrix, external properties are
little known. Specimens are apparently solitary, gently
flaring to cylindrical. The epitheca is smooth and not
marked by longitudinal ridges and grooves. Maximum
length and diameter of fragmental material are 14 and
15.5 mm respectively.
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TRANSVERSE SECTION.—Major Septa are equal to ap-
proximately one-half to three-fourths of corallite radius,
thin and crooked in the dissepimentarium and thick and
less crooked in the tabularium. The septal formula is
unknown. Maximum septal number is 29 in one incom-
plete corallite. Twenty-six majors are present at maxi-
mum complete diameter of 15.5 mm. No fossula is
present. Minor septa are commonly lacking in the
dissepimentarium; where present they are spinelike and
less than one-eighth of major septal length. The dis-
sepimentarium is narrow, consisting of one to four rows
of dissepiments. Most dissepiments are incomplete and
axially convex. The innermost dissepiments, thickened
by stereoplasmic deposits to form a prominent inner wall,
are complete and convex peripherally.

The columella is variable, generally consisting of an
elongate median plate isolated or connected to a major
septum with thickened tabulae and radiating lamellae.
Rarely, the central area has randomly oriented lamellae
and widely separated tabulae.

Earlier sections show gradual disappearance of dis-
sepimental rows, and a fusion of the inner wall with the
epitheca. At a diameter of 8 mm, 24 major septa, scat-
tered dissepiments, and columella are present. In para-
type, SUI 33891, at a diameter of 4.5 mm, 11 major septa
are present. The epitheca is thick and no dissepiments
are seen. Major septa are irregular in length and shape.
No columella or cardinal-counter crossbar is present.

LONGITUDINAL SECTION.—Steep dissepiments of uni-
form size comprise a narrow peripheral zone; the inner-
most dissepiments are thickened by stereoplasmic deposits
to form a distinct inner wall. The outer tabularium has
incomplete tabulae which are tilted peripherally and
convex upward. Forms with a distinct median plate have
as many as 14 moderately to steeply inclined tabulae in
5 mm along the plate. Forms with obscure or no median
plate have approximately 9 domal to platform tabulae in
5 mm vertically. Parts of the lamellae are distributed
unevenly along the upper surfaces.

Discussiox.—The species differs from all known de-
scribed species of Neokoninckophyllum in possessing a
highly variable solid columella and thick major septa.
It differs from N. sp. A in possessing a more narrow
normal dissepimentarium and thicker and more regu-
larly developed major septa. In addition, N. sp. A has a
distinct lonsdaleoid dissepimental zone. Although the
two species are distinct morphologically, the possibility
exists that they are part of a single highly variable species.

MATERIAL STUDIED.—Ten fragmental specimens were
collected from the undifferentiated Hertha Formation at
Locs. HI, H3, and H7. Twelve transverse and six longi-
tudinal sections were made. Holotype is SUI 33890 and
paratypes are SUI 33891 and SUI 33889.

NEOKONINCKOPHYLLUM ACOLUMNATUM Cocke, n. sp.

Plate 4, figures 13a-c, 14a-b; Plate 5, figures la-b, 2a-b

DIAGNOSIS.—Slender solitary corals with smooth trans-
verse wrinkles and growth lines comprise this species.
Major septa number 18 to 29 and are short, rarely attain-
ing more than three-fifths corallite radius. Septa are
thin, threadlike and crooked throughout their length.
Minors where present are straight and less than one-fifth
of major septal length. Dissepiments form a narrow
peripheral zone equal in width to one-fifth of corallite
diameter. An inner wall is present in the ephebic stage
of some specimens. Tabulae are broadly domal to bar-
like; many are complete.

EXTERNAL CHARACTERS.—Corallites are solitary and
slender; a few Plattsburg forms are flattened, with major
axes approximately twice the minor axis length. Maxi-
mum observed diameter and length are 17 and 26 mm
respectively. Smooth wrinkles and thin closely spaced
growth lines traverse the epitheca. Attachment surfaces
are irregular and small. The calyx is moderately deep,
with a low tabular mound in the axial area.

TRANSVERSE SECTION.—MOSt major septa, numbering
18 to 29, are thin and crooked throughout their length
but may be slightly thickened and straighter in the tabu-
larium. None of the individuals collected from the Platts-
burg Formation show septal thickening in the tabu-
larium. Major septa rarely exceed three-fifths of the
corallite radius and many are less than one-third of the
radius. In some specimens, isolated septal spines occur
on tabulae. No fossula is identified. In several speci-
mens, major septa are deflected in a common direction
near their mid-point. Minor septa are thin and straight;
in most specimens they occur in less than one-half of
the interseptal loculi and are less than one-fifth of major
septal length. The narrow dissepimentarium consists of
two to four rows of axially convex to irregular incom-
plete dissepiments. A partial lonsdaleoid dissepimen-
tarium consisting of irregular dissepiments is seen in
several specimens. An inner wall is present in some
forms. A few specimens have irregular septal lamellae
in the central area.

LONGITUDINAL SECTION.—The dissepimentarium is
narrow, consisting of two to four rows of steeply inclined
dissepiments. Seven to 14 dissepiments occur in 5 mm
vertically. The tabularium is wide, with auxiliary tabu-
lac inin the outer tabularium. In forms which have no
septal lamellae, many tabulae are complete but vary in
shape from domal, horizontal to sagging, and are widely
separated. Forms possessing septal lamellae have tabulae
inclined at low angles against the lamellae. However,
small globular dissepiments are closely grouped on larger
tabulae.

DiscussioN.—The species has been collected from the
Hertha, Swope, Winterset and Plattsburg Formations.
Forms from the Hertha are moderately large, have no
inner wall, minor septa, or central septal lamellae. Those
from the Swope and Winterset possess minor septa and
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a few have an inner wall; a partial columella is formed
by irregular septal lamellae in a few specimens. Platts-
burg forms differ slightly from other members of the
species in flattening of some specimens and generally
larger size. The species may be artificial. In all instances,
it occurs with large neokoninckophyllids which possess
widely spaced dissepiments. This species differs from
all other neokoninckophyllids in the simplicity of its
skeletal elements.

MATERIAL STUDIED.—Fourteen specimens were col-
lected from Locs. H1, BF4, BF6, Win!, Win3, Win8,
and Pb8. Eleven transverse and seven longitudinal sec-
tions were prepared. The holotype is SUI 33887; para-
types are SUI 33886 and SUI 33885.

NEOKONINCKOPHYLLUM VARIABILE Cocke, n. sp.

Plate 5, figures 3, 4a-d, 5, 6, 7a-c, 8a-b, 9, 10a-b, 11

DIAGNOSIS.—Corals of this species are solitary, gently
flaring in early stages and conicocylindrical in late stages.
Rejuvenescence is rare. The center of the calyx is oc-
cupied by a low boss. Major septa are thinly lanceolate
and cross two-thirds to three-fourths of the corallite
radius. Minor septa generally are missing in the ephebic
stage and diminutive or missing in earlier stages. The
dissepimentarium is one-third to one-half the width of the
corallite diameter, and consists largely of axially convex
dissepiments which are complete or incomplete. Spacing
of dissepiments varies considerably. Lonsdaleoid dissepi-
ments are present in many specimens but do not form a
prominent zone. An inner wall is generally not de-
veloped but in some specimens is pronounced.

The columella is quite variable, consisting of 1) a
simple, slightly rhopaloid extension of the counter sep-
tum, 2) extension of the counter septum with a few
irregular radiating lamellae, 3) a diffuse pattern of septal
lamellae and intersected septal ends, 4) irregularly dis-
tributed carinate lamellae and intersected tabulae, and
5) radiating lamellae which join at the center of the
corallite; no median lamella is present. In longitudinal
section, the central tabulae are gently inclined and vari-
ously spaced.

EXTERNAL CHARACTERS.—Specimens are solitary and
gently flaring conicocylindrical, with moderately deep
calices and low central bosses. Lengths of fragmental
specimens range between 20 and 60 mm; diameters at
the top of the calices range from 9 to 17 mm. The epi-
theca is smooth and crossed by fine, closely spaced
growth lines and rare major transverse ridges. Triangu-
lar to irregular attachment areas occur on well-preserved
specimens.

TRANSVERSE SECTION.—Major septa range in number
from 23 to 30, with average near 26. The length of
major septa is equal to two-thirds to four-fifths of the
corallite radius. They are thinly lanceolate and moder-
ately crooked. A single septal formula is C6A7K7A6.

Minor septa are missing in late ephebic sections. In
earlier stages, they are diminutive, rarely exceeding one-
fifth of major septal length. The dissepimentarium,
where it can be distinguished from the tabularium, is
one-third to one-half of the corallite diameter. It consists
largely of complete and incomplete axially convex dis-
sepiments to irregularly curved dissepiments. An inner
wall is locally present in some individuals.

In late ephebic stages tabulae anastomose generally as
axially convex plates which are indistinguishable from
dissepiments. Earlier stages exhibit a more definite sep-
aration; the tabulae are more widely spaced and barlike
to gently curved toward the periphery.

Four intergrading collumellar forms are observed:
1) a simple slightly rhopaloid extension of the counter
septum, 2) extension of the counter with a few irregular
radiating lamellae, 3) a diffuse pattern of septal lamellae
and intersected septal ends, and 4) irregularly distributed
carinate lamellae and intersected tabulae. Earlier sections
may be similar to those just described, but the radial
pattern may be replaced by spiral lamellae. Tabular ele-
ments are irregular and widely spaced throughout the
columella.

LONGITUDINAL SECTION.—The dissepimentarial zone
is one-third to one-half of the corallite diameter and
consists of closely packed dissepiments inclined con-
sistently near 45 degrees. Dissepiments are variable in
size and locally are thickened by stereoplasmic deposits.
Twelve to 15 commonly occur in 5 mm vertically. The
demarcation between the dissepimentarium and tabu-
larium may he gradational or sharp; dissepiments are
locally thickened differentially in some specimens at the
juncture of the dissepiments and tabulae. The tabu-
larium consists of two anastomosing zones: 1) an outer
zone of peripherally inclined plates which are widely
separated, and 2) an inner series of axially inclined
tabulae which are generally steeper than the outer zone,
although innermost tabulae may be nearly vertical. The
columella width is approximately one-third of the coral-
lite diameter. Tabulae are variously packed; as many as
25 occur in 5 mm vertically. They are nearly horizontal
and bracket-shaped. Short rugged radiating lamellae are
haphazardly distributed throughout the columella.

DISCUSSION.—This species is one of the most variable
of all known Missourian neokoninckophyllids. Forms
found in the Wyandotte Limestone typically possess a
simple columella consisting of a thin faintly rhopaloid
extension of the counter septum which may be aug-
mented by a few septal lamellae and tabular ends. This
group of Neokoninckophyllum variabile is particularly
abundant in the normal facies of the next higher lime-
stone, the Plattsburg Formation. However, occurring in
the normal facies and in the northern algal-mound com-
plex are all other columellar variations listed in the
species description.
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In the southern Plattsburg algal-mound complex, a
common member of the species contrasts sharply with
most representatives in possessing widely spaced dissepi-
ments and a dibunophylloid columella. The intergrada-
tional nature of these corals to other members of the
Neokoninckophyllum variabile assemblage prohibits
species separation.

Neokoninckophyllum variabile most closely resembles
IV. heckeli COCKE, n. sp., from the Stanton Formation;
see Discussion section of the latter.

Clisiophyllum carnicum HERITSCH (1936a) (=Aman-
dophyllum carnicum HERITSCH, 1941), from the Upper
Carboniferous of the Carnic Alps, closely resembles speci-
mens of N. variabile from the southern algal complex of
the Plattsburg. Particular points of similarity are 1) nar-
row dissepimentarium, 2) long thick major septa, and
3) dibunophylloid columella with axially convex tabulae.
Separation of the two species is based on the presence of
strongly developed minor septa in C. carnicum.

Dibunophyllum exiguum JEFFORDS (1948a) is sep-
arated from this species largely on the basis of having
steeper tabellae along the median lamella as shown in
longitudinal sections. Transverse sections of Dibuno-
phyllum sp. from Namurian rocks of Spain (DEGRooT,
1963) differ only in possessing a wider dissepimentarium.

MATERIAL STUDIED —More than 300 specimens were
collected from Locs. Wyl, Wy2, Wy3, Wy7, Wy8, Wy9,
Wy10, Wyll, Wy12, Pbl, Pb2, Pb3, Pb4, Pb5, Pb6, Pb7,
Pb8, Pb9, Pb10, Pb11, and Pb13. More than 200 thin
sections were prepared. The holotype is SUI 33869;
paratypes are SUI 33868, SUI 33867, SUI 33866, SUI
33865, SUI 33864, and SUI 33863.

NEOKONINCKOPHYLLUM HECKELI Cocke, n. sp.

Plate 6, figure, Sa-b, 9a-b

DIAGNOSIS.—The species consists of elongate gre-
garious and perhaps fasciculate individuals with a smooth
epitheca crossed only by closely spaced growth annula-
tions. The moderately deep calyx possesses a low central
boss. Major septa are sublanceolate to lanceolate. The
narrow dissepimentarium consists of axially convex,
steeply inclined dissepiments on which stereoplasmic
spines and nodes are common. The columella comprises
one-third of the corallite diameter and may consist of
irregular tabular ends, randomly arranged septal lamel-
lae, rhopaloid extensions of the counter septum, and a
median lamella with scattered radiating lamellae.

EXTERNAL CHARACTERS.—MOSt specimens are solitary
but highly gregarious; commonly numerous individuals
are found in situ on large basket-shaped calcisponges.
Mature specimens are subcylindrical. Many attain heights
and diameters of 23 to 47 and 11 to 14 mm respectively.
Fine transverse growth lines are numerous; no individual
is noticeably rejuvenescent. Calices are moderately deep,
with a low round median boss which may extend 2 to
4 mm above the calyx floor.

TRANSVERSE SECTION.—The epitheca is relatively
thick, varying from 0.3 to 0.4 mm. One order of septa
is typically present. At diameters between 11 and 14
mm, 21 to 25 major septa are present crossing approxi-
mately three-fourths of the corallite diameter. Few enter
the central area. They are sublanceolate to lanceolate
with maximum thickness occurring near the inner wall.
The septal formula is C4A5K5A4. Minor septa are rare
in most sections; however, all transverse sections exam-
ined have minor septa in some septal loculi. They vary
from stubby ridges to thin spines which rarely reach one-
tenth of major septal length. Minor septa are particu-
larly well developed in forms with pronounced columel-
lae. Both minor and major septa commonly rest on low
epithecal ridges. One-fifth to one-fourth of the corallite
diameter is occupied by the dissepimentarium. Typically
dissepiments are axially convex, incomplete, and densely
packed. In several ephebic sections, many dissepitnents,
particularly those near the inner wall, possess small knobs
and spines of stereoplasm on the axial side. The bound-
ary between the dissepimentariurn and tabularium is a
prominent inner wall formed by stereoplastnic deposits
on innermost dissepiments. Small rounded to angulate
lonsdaleoid dissepitnents are present in a few specimens.

Tabulae are widely spaced and vary considerably in
convexity in the outer tabularium. Peripherally convex
tabulae are proportionately inure numerous as the center
is approached. The central area exhibits a variety of
forms. One, which is most common, consists of tabular
ends and septal lamellae in an irregular pattern resulting
in a loose meshwork; another shows a slightly rhopaloid
extension of the counter septum surrounded by periph-
erally convex tabulae; and a third has faintly dibuno-
phylloid structure consisting of a median plate with a
few irregular radiating lamellae and tabulae.

LONGITUDINAL SECTION.—SiX to eight COWS of dissepi-
ments comprise the peripheral zone. Most are inclined
at angles exceeding 60 degrees; at the inner margin
many are vertical. Small stereoplasmic nodes are dis-
tributed irregularly on many dissepiments. Locally, an
inner wall is prominently developed. The outer tabu-
larium consists of short, upwardly convex tabulae in-
clined at low angles in the same direction as the dissepi-
ments but at lesser angles. These tabulae alternate with
low-angle plates of the inner tabulariutn. The columella
occupies one-third of the corallite diameter and consists
of two interlocking structures. One, the tabulae range in
shape from upwardly convex to sagging, although many
are irregularly recurved. Spines similar to those on the
dissepiments are common. Two, highly irregular curved
septal lamellae are spaced randomly with tabulae. Few
are longer than 2 mm.

DISCUSSION.—This species is similar to Neokonincko-
phyllum variabile COCKE, n. sp., from the Wyandotte
and Plattsburg Formations and may be derived from it.
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The Stanton species differs in possessing 1) a narrower
dissepimentarium, 2) a less variable columella, and 3)
small carina-like protuberances on septa, tabulae, and
dissepiments. Characters which separate N. variabile
from Clisiophyllum carnicum HERITSCH (1936a) and
Dibunophyllum exiguum J EFFORDS (1948a) also separate
these species from N. heckeli.

MATERIAL STUDIED.—Approximately 100 specimens
were collected from Locs. Pbl1, Stl, St2, St3, St5, St8,
St10, Stil, St14, St16, St20, and St23. Twenty-eight
transverse and seven longitudinal sections were prepared.
The holotype is SUI 33872 and the two paratypes are
SUI 33871 and SUI 33870.

NEOKONINCKOPHYLLUM sp. A

Plate 4, figures 12a-b

EXTERNAL CHARACTERS.—A single fragment 15 mm
long was studied. Epithecal, calicular and apical areas
were destroyed by weathering.

TRANSVERSE SECTION.—Major septa numbering 28 in
the highest section are moderately thick in dissepimen-
tarium and tabularium but thin at their terminus 2 mm
from the columella. No minors were observed. Four to
six rows of complete and incomplete dissepiments, gen-
erally convex inward to irregularly curved, comprise the
dissepimentarium. A moderately well-developed inner
wall is formed on the innermost dissepiments. A band
of lonsdaleoid dissepiments comprises the outermost
zone. The columella in the highest section is a thin
isolated bar; however, in the lowest section, it is the
unthickened extension of a major (counter?) septum.

LONGITUDINAL SECTION .—The wide dissepimentarium
is composed of an outer zone of large elongate Ions-
daleoid dissepiments and an inner zone of smaller, more
densely packed, more rounded dissepiments. An inner
wall is formed by the inner row at the outer margin of
the tabularium. Several convex tabulae are inclined to-
ward the periphery. The inner tabulae are wide, tentlike,
and inclined at moderate angles against the median
lamella.

DISCUSSION .—Differences between this specimen and
members of Neokoninckophyllum perplexum have been
discussed above. The specimen superficially resembles a
geyerophyllid in characters of the columella and lons-
daleoid dissepimentarium as shown in transverse section.
In longitudinal section, however, the axially inclined
tabulae indicate koninckophyllid affinities.

MATERIAL STUDIED.—One fragment, SUI 33888 was
collected from Loc. Hl. Two transverse and one longi-
tudinal thin section were prepared.

Family CYATHOPSIDAE Dybowski, 1873

DIAGNOSIS
Generally solitary Rugosa which possess an open

tabular fossula. Septa are typically dilated and amplexoid

in the wide tabularium. The tabularium consists of com-
plete, domed or flat tabulae with downturned edges. The
dissepimentarium has regular or lonsdaleoid dissepi-
ments. The cardinal septum is short; the counter septum
is commonly elongate.

REMARKS

Corals assigned to Cyathopsidae were placed in Fam-
ily Caniniidae by HILL (1938). These corals can be
separated from aulophyllids by general lack of columella
and by domed or flat tabulae. However, advanced stages
of Neokoninckophyllum closely resemble those of some
cyathopsid genera in these characters.

Genus CANINIA Michelin, 1840
[Canin:a MICHELIN, 1840, p. 485]

TYPE SPECIES.—Caninia cornucopiae MICHELIN in
GERVAIS, 1840.

DIAGNOSIS.—Simple rugose corals, in the early stages
of which major septa are slightly sinuous and show
lanceolate dilation in the tabularium, particularly in
cardinal quadrants; the septa are long, particularly the
counter septum, though an axial structure is not formed,
or at least not in the type; they become amplexoid and
less dilated in ephebic stages. The fossula is open, with
a very short cardinal septum and neighboring septa
curved gently about it. A dissepimentarium with con-
centric, inosculating or lonsdaleoid dissepiments may be
developed. The tabulae are complete and flat, with
downturned margins. (After HILL, 1938, p. 105.)

DISCUSSION.—In view of the gradational nature of
accepted caniniid genera, I have adopted the rather broad
interpretation of these corals advocated by HILL (1938,
1956). Early North American workers included most
Upper Carboniferous canini ids in Campophyllum MI LN E-

EDWARDS & HAIME (1850), generally in Campophyllum
torquium (OwEN, 1852). The species was reassigned to
Caninia by EASTON (1944). Later workers (MooRE &
JEF FORDS, 1945; SUTHERLAND, 1958; and FAGERSTROM &

EISELE, 1966) have included larger caniniids with wider,
more complex dissepimentaria in Pseudozaphrentoides
STUCKENBURG (1904). Caniniids described in this report
resemble Pseudozaphrentoides in possessing such a wide
dissepimentarium. For more extended and excellent dis-
cussions of the problem, see HILL (1938, p. 102-106),
MOORE & JEF FORDS (1945, p. 143-147), and SUTHERLAND

(1958, p. 62-64).

CANINIA LINNENSIS Cocke, n. sp.

Plate 6, figures la-c, 2

DIAGNOSIS .—Medium-sized corals which, in addition
to typical caniniid characters, have no minor septa in
ephebic stages but possess distinctive lonsdaleoid dissepi-
ments comprise this species. Major septa are thin in the
dissepimentarium but thicken in the tabularium. In



Rugose Corals, Upper Pennsylvanian of Kansas	 39

length, they are equal to two-thirds of the corallite
radius. A distinct fossula is characterized by a cardinal
septum approximately one-half as long as other major
septa. Minor septa occur in a few interseptal spaces.
The dissepimentarium is approximately one-fifth as wide
as the corallite. A prominent inner wall marks the inter-
section between the dissepimentarium and tabularium.
Tabulae are domal and closely spaced in the central zone.

TRANSVERSE SECTION.—Twenty-eight to 31 major
septa are thin to impersistent in the dissepimentarium
but thick at the outer margin of the tabularium. They
thin progressively and terminate at a length equal to
two-thirds of the corallite radius. The cardinal septum
lies in a distinct fossula and is approximately one-half as
long as other major septa. Minor septa are absent in
most specimens but are seen in a few specimens as thin
spinelike protrusions, particularly in the early ephebic
stage. The dissepimentarium composed of four to six
rows of dissepiments is equal to one-fifth of the corallite
radius and consists largely of wide axially convex to
angulate incomplete plates. Elongate lonsdaleoid dissepi-
ments comprise an impersistent outer zone in late
ephebic stages. The boundary between the dissepimen-
tarium and tabularium is a prominent inner wall formed
by stereoplasmic thickening of inner dissepiments. The
tabularium is wide, with unevenly distributed barlike to
axially convex tabulae.

LONGITUDINAL SECTION.—The dissepimentarium,
bounded peripherally by a thin epitheca and axially by
a prominent inner wall, consists of steep globular to
elongate dissepiments. The tabularium is divided into
two intergrading series. An outer one consists of sup-
portive tabulae inclined in the same direction as the
dissepiments but at lesser angles. The inner tabularium
is composed of wide incomplete and complete domal
tabulae which sag slightly in the central part. The inner
tabulae are closely packed near the corallite center.

DiscussioN.—Transverse sections of Caninia lin nensis
COCKE, n. sp., differ from those of Caninia torquia
(OwEN) as redefined by EAs.roN (1944) in showing im-
persistent minor septa, presence of lonsdaleoid dissepi-
ments in late ephebic stages, and fewer major septa.
Representatives of C. torquia from the Cement City
Limestone are similarly differentiated from C. linnensts.
This species resembles no other North American caniniid
known to me.

MATERIAL STUDIED.—Twelve specimens were collected
from the Hertha Formation at L,ocs. H1, H3, and H7.
From these, nine transverse and three longitudinal thin
sections were prepared. Types are holotype SUI 33881,
and paratypes SUI 33880 and SUI 33879.

CANINIA TORQUIA (Owen, 1852)

Plate 6, figures 3a-b, 4a-b, 5a-b, 6, 7a-b

For synonymy see EAsToN (1944).
DIAGNOSIS.—Individuals of this species are solitary

and conical; the epitheca is marked by finely spaced
growth annulations and major growth constrictions.
Major septa extend well into the tabularium. They tend
to be thick in the tabularium, particularly in cardinal
quadrants and thin in the dissepimentarium. The cardi-
nal septum lies in a prominent fossula. The dissepi-
mentarium is approximately one-fourth as wide as the
corallite diameter and has approximately 10 dissepiments
in 5 mm vertically. Tabulae are platform to sagging and
compose a zone approximately equal to three-fourths of
the corallite diameter.

EXTERNAL CHARACTERS.—The species is Composed Of

large individuals ranging in height from 40 to 120 mm
and in diameter from 21 to 33 mm. Most become sub-
cylindrical a short distance from the apex. The epitheca
is crossed by fine growth lines and larger wrinkles.
Calices are deep and cylindrical, with bilateral symmetry
created by a deep prominent cardinal fossula. Hystero-
corallites are distributed irregularly along large trans-
verse ridges in higher areas of individuals. The differ-
ences between Cement City and Stoner forms are sum-
marized in Table 6.

TRANSVERSE SECTION.—ln diameters between 12 and
18 mm the major septal number ranges from 27 to 37.
Major septa are typically two-thirds to three-fourths of
the corallite radius. In highest sections of Stoner forms
major septa are only slightly thickened in cardinal quad-
rants; a shortened cardinal septum lies in a moderately
well-developed fossula and alar septa are not definitely
recognizable. Lower ephebic sections show a greatly
thickened cardinal septum approximately equal to two-
thirds major septal length, and thickened major septa in
cardinal quadrants which are thin in the dissepimentar-
ium and lanceolate in the tabularium. Major septa in
counter quadrants are thinner. In most specimens the
thinning occurs abruptly on the counter side of alar
septa; in others the thickness progressively decreases to-
ward the counter septum. Only a single specimen from
the Cement City Limestone shows distinctive cyathopsid
thickening. The septal formula varies from C6A5K5A6
to C7A9K9A7 in ephebic stages. Minor septa are thin
and spinelike, attaining lengths varying from one-fourth
to one-sixth of major septal length. They may exist as
septal crests in late stages of growth. Dissepiments occur
in a peripheral band which ranges in width from one-
fifth to one-sixth of the corallite diameter. In the area
where minor septa extend, dissepiments are peripherally
convex and complete; inwardly most are axially convex,
incomplete, and form a herringbone pattern. In cardinal
quadrants, a prominent inner wall is present. Tabulae
exist as gently curved to straight interseptal plates.

LONGITUDINAL SECTION.—As many as 10 steeply in-
clined dissepiments occur in 5 mm along the epitheca.
Dissepiments increase slightly in size in an axial direc-
tion. Along the inner boundary three or four globose
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TABLE 6. Summary of Morphological Characters in Ephebic Stages of Type Specimens of Caninia torquia (Owen)
and Representatives of the Species from the Cement City and Stoner Limestones.

[MjT=major septal thickness; MjL=major septal length; card=cardinal septum; quad=quadrant; MnL=minor
septal length; dissep=dissepiments or dissepimentarium; D=diameter; cx=convex; irreg=irregular; herrb=

herringbone; ptfm=platform; tab=tabulae.]

TRANVERSE SECTION	 TYPE SPECIMENS	 CEMENT CITY	 STONER

Septal number

Septa! formula

MiL

MjT in dissep

MjT in tab

Card L

MjT in card quad

MnL

Dissep width

Dissep pattern

Inner wall

LONGITUDINAL SECTION

Outer dissep spacing

Outer dissep shape

Inner wall

Outer tab spacing

Outer tab shape

Inner tab

Inner tab spacing

45

Probably CI 1A10K10A10

2/3 D

thin and crooked

thick and straight

3/4 ML

thicker

1/5 to 1/8 MiL

1/3-1/2 D

complete and cx at periphery, hurl) in

prominent in card quad

10 in 5 mm.

globose

present

5 in 5 mm.

up cx

ptfm to sagging

10 in 5 mm.

30-34

unknown

1/2-3/4 D

thin and crooked

thick and straight

3/4 ML

uniform

1/4 MiL

1/4-1/3 D

same

present

10 in 5 mm.

globose

present

7 in 5 mm.

sagging to ex

ptfm to sagging

10 to 15 in 5 mm.

27-37

C6A5K5A6 to C7A9K9A7

2/3-3/4 D

thin and crooked

thick and straight

1/2-3/4 ML

much thicker

1/6 MjL

1/6-1/5 D

same

prominent in card quad

9 in 5 min.

globose

present

13 in 10 mm.

cx to irreg

ptfm to sagging

12 in 5 mm.

dissepiments occur in 5 mm vertically. The tabularium
consists of two parts. The outer tabularium is comprised
of upwardly convex to irregular incomplete tabulae in
which the intersection point with inner tabulae is usually
above the upper limit of the inner tabulae. Approxi-
mately seven occur in 5 mm. Peripheral ends of inner
tabulae may cross the outer tabularium. The inner tabu-
larium consists of platform tabulae which are generally
incomplete. Nine to 12 occur in 10 mm vertically along
the axis. Commonly the central part of the tabulae is
sagging.

DISCUSSION.—Detailed collecting of Missourian for-
mations has revealed caniniid corals in three limestone
formations (Hertha, Drum, Stanton), in contrast with
the reported occurrence of these forms in ten formations
by JEFFORDS (1948b, p. 45). Three formations (Bour-
bon, Fontana, Vilas) are thick shales throughout most
of their outcrop, from which I have been unable to
collect any dissepimental corals. Large neokonincko-
phyllids which in late ephebic stage superficially resemble
caniniids are common in the Swope, Dennis, Cherryvale,
and Plattsburg Formations in limestone formations and
may have been confused with caniniids by JEFFORDS.

Generic and specific designations among caniniids are
particularly difficult because of lack of obvious pattern in
the wide range of caniniid variation. Emphasis on the
presence of cyathopsid characters in Stoner forms may

well lead to differentiation of species between these and
corallites from the Cement City Limestone. However,
when viewed in the perspective of the extreme variation
of caniniids from Lower Carboniferous to Upper Car-
boniferous such separation of species probably would be
recognized as artificial.

MATERIAL STUDIED.—Approximately 40 individuals of
the species were collected from the Cement City Lime-
stone at Locs. Dr 1 and Dr2, from which 14 transverse
and six longitudinal sections were prepared. Specimens
collected from the Stoner numbering well over 200
are from Locs. Stl, St3, St17, St20, St27, and St29. Type
specimens are U.S. National Museum no. 17953 and a
lot collection U.S. National Museum no. 6839.

Family GEYEROPHYLLIDAE Minato, 1955
(Emended Cocke & Cocke, 1968)

[Geyerophyllidae MINATO, 1955, p. 155-157; COCKE SC COCKE, 1968, P. 41-46J

DIAGNOSIS

Geyerophyllid corals are solitary to loosely fasciculate,
longitudinally ribbed with shape ranging from widely
flaring to conicocylindrical. Lonsdaleoid dissepiments
commonly form a peripheral zone. The collumella
invariably originates by extension and axial com-
plication of the cardinal septum. It is highly variable.
Other major septa rarely join the columella. Typically,
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the tabularium consists of an inner zone of periaxially
sagging to peripherally convex tabulae and an outer zone
of more widely spaced axially convex plates. The epi-
theca is extremely thick in neanic and brephic stages.

REMARKS
As originally defined, Geyerophyllidae MINATo (1955)

consisted of Akiyosiphyllum YABE & SUGIYAMA (1942),
Cionodendron BENSON & SMITH (1923), and four genera
(Geyerophyllum, Lonsdaleoides, Carinthiaphyllum Car-
niaphyllum) described by HERITSCH (1936a). Specimens
assigned to the family
. . . are fasciculatc in form rarely of simple form; generally

possess corallites giving an appearance like corals of Clisiophyl-

lidae in the mature stage; they have usually perfect or imperfect

peripheral area occupied by lonsclaleoid dissepiments, which area

is untravarsed (sic) by any septa. They have much complicated

axial structure, built of solid columella, composed of axial tabellae

and septal lamellae; all are much thickened by stereoplasmic de-

posits. Thus the columella of these corals shows apparently

features quite similar to that of Amygdalophyllidae on the one

side, but also it represents the type of Clisiophyllidae in mature

stage as above stated.

Still in the earlier stage, septa of these corals show somewhat

pinnate arrangement and the columella is compact, uniting directly

with counter septum; besides this the dissepiments arc wholly

lacking. Thus the corallites present an appearance of lophophylloid

corals. (MINA-ro, 1955, p. 155.)

MINATO also conjectured a lophophyllid ancestry for
these corals. Subsequently (in HAYASAKA & MINATO,

1966; MINATO & KATO, 1967) he recognized the cardinal
origin of the columella and proposed its derivation from
A my gdalophylloi des DOBROLYUBOVA & KABAKOVICH

(1948). To my knowledge, this origin has not been
substantiated. Forms now shown to have a columella of
cardinal origin are included along with waagenophyllids
and aulophyllids in two families by HILL (1956). Do-
BROLYUBOVA (1962) included geyerophyllids as here de-
fined in the families Geyerophyllidae, Carcinophyllidae,
and Koninckocariniidae (CocKE & COCKE, 1968, table 1).
A close relationship between the Lonsdaleiidae and Gey-
erophyllidae is suggested by the excellent work of
DEGROOT (1963), who noted that Spanish Carboniferous
species of Lonsdaleia and Lithostrotionella have columel-
lae derived from cardinal septa, as do Koninckocarinia,
Lonsdaleoides, Amygdalophylloides, and Carcinophyllum
with the subgenus Axolithophyllum.

Similarities and intergradations between geyerophyl-
lid genera make taxonomic assignments difficult. A large
number of familial and subfamilial categories have been
erected and widespread confusion exists as to generically
important characters. Here, familial assignment is based
on 1) presence of a lonsdaleoid dissepimentarium, 2)
connection of columella to cardinal septum, particularly
below the calyx, 3) general external morphology, 4) pen-
axial sagging of tabulae, and 5) extremely thick epitheca
in neanic stage. Relationship between columella and

cardinal septum has been noted in relatively few genera,
but available data suggest that the cardinal-columella is
the unifying factor of these corals. Although further
investigation certainly is needed, most described species
of the following genera can be included in the Geyero-
phyllidae: Koninckocarinia, Axolithophyllum, Kiono-
phyllum, Geyerophyllum, Lonsdaleoides, Carniaphyllum,
Carinthiaphyllum, Amygdalophylloides, and Heritschiel-
la. Inclusion of Carcinophyllum in this family by COCKE

& COCKE (1968) is questionable in view of HILL'S em-
phasis that the cardinal septum forms a fossula in the
type species, C. kirsoptanum THOMSON (1880).

Solitary forms tend to have turbinate shapes and
flattened outer calices that deepen into a central area
partially occupied by a prominent axial columella. These
characters are less pronounced in solitary cylindrical
corallites. Fasciculate forms have less widely flaring
shapes and more uniformly inclined calice floors. All
geyerophyllids are longitudinally ribbed. Internally,
lonsdaleoid dissepiments commonly form a prominent
peripheral zone. Major and minor septa generally are
subequal in length, and in some genera tend to become
naotic, particularly in the flat calicular areas. In several
genera, the columella of some included species is an
extension of the cardinal septum. This structure is the
most perplexing feature of the group, and may consist
of 1) a simple, unthickened elongation of the cardinal
septum, 2) a solid featureless rhopaloid structure, 3) a
rhopaloid structure in which a median plate and radiat-
ing lamellae are visible within stereoplasmic deposits,
4) a median plate surrounded by thick radiating lamellae
interspersed with horizontal to vertical tabellae, or 5) as
many as three separate columellae in a single corallite.
In a few individuals, the columella is highly contorted or
irregularly stellate. The tabularium consists of an outer
zone of wide-spaced axially convex plates and an inner
zone which may be either sagging or peripherally con-
vex. In neanic stages, the columella is a uniformly thick
extension of the cardinal septum; thick peripheral stereo-
plasmic deposits mask the septal insertion pattern.

North American geyerophyllids as here defined have
not been collected extensively from Pennsylvanian rocks
except by me and they are unknown from rocks of this
continent older than Missourian. Distribution of Mis-
sourian geyerophyllids and other dissepimental corals in
Kansas is shown in Table 1. I have collected geyerophyl-
lids from equivalent beds in Missouri, Iowa, northeastern
Oklahoma and north-central Texas. GIRTY (1915) iden-
tified several representatives of the genus from Mis-
sourian rocks in the Kansas City area.

Few geyerophyllids are known from Kansas Virgilian
rocks, possibly due to inadequate collecting. Except for
a small personal collection from the lower Virgilian
Clay Creek Limestone, the only Virgilian geyerophyllids
have been described by DUNCAN (1962) as "Axophyl-
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/um" sp. She noted their presence in three Virgilian
formations but listed only the Zeandale and Stotler
Formations. Ross & Ross (1962) referred a single Vir-
gilian geyerophyllid-like specimen from the Glass Moun-
tains, Texas, to Lithostrotionella? sp. In addition, 1 have
a large collection of poorly preserved corallites from a
thin limestone in the middle Cisco (Virgilian) of north-
central Texas.

The only geyerophyllid species known to me from
North American Permian rocks is Heritschiella girtyi
(MooRE & JEFFORDS) from the Wolfcampian Barneston
Limestone of Kansas.

Genus GEYEROPHYLLUM Heritsch, 1936
[Geyerophyllum limuTscii, 1936, p. 131]

TYPE SPECIES.—Geyerophyllum carnicum HERITSCH,

1936.

DIAGNOSIS.—This genus is composed of solitary to
weakly fasciculate corals with a highly variable columella
formed by axial elongation and complication of the
cardinal septum. Other major septa are long but not
generally joined to the columella. Minor septa are absent
to strongly developed. Lonsdaleoid dissepiments may be
prominent to missing. The tabularium is narrow, with
tabulae generally convex toward the apex but in some
convex upward or barlike. Exteriors are well marked by
longitudinal ridges and grooves.

DiscussioN.—Geyerophyllum, as interpreted here, rep-
resents a broad spectrum of morphological types. Five
criteria have been used to erect geyerophyllid genera:
1) presence or absence of lonsdaleoid dissepiments, 2)
carinate or cavernous septa, 3) habit, 4) character of the
columella, and 5) width and character of the dissepi-
mentarium. The range of variation between individuals
of several Missourian species crosses most of the above
‘`generic" limits, however. For example, representatives
of Geyerophyllum sp. cf. G. broilii from the Wyandotte
formation have 1) a denticulate or smooth columella,
2) a solitary to fasciculate habit, and 3) slightly cavernous
to regular septa. Specimens are generally solitary and
flaring in the algal-rich calcilutite where they possess
rather well-developed lonsdaleoid dissepiments and
strongly denticulate columellae. Higher in the formation,
particularly in the calcarenite caprock, more specimens
are conicocylindrical and may be weakly fasciculate.
Here, the columella is less consistently denticulate and
lonsdaleoid dissepiments are not present in all individuals.

The range of variation between Lonsdaleoides
HERITSCH (1936a), Carinthiaphyllum HERITSCH (1936a),
Carniaphyllum HERITSCH ( 1936a), Axolithophyllum
FOMICHEV (1953), Koninckocarinia DOBROLYUBOVA

(1937), and Amygdalophylloides DOBROLYUBOVA & KABA-

Kovicx (1948) does not greatly exceed the species varia-
tion discussed above. Thus it is believed that these gen-
era could be placed in synonymy with Geyerophyllum.

HILL (1956), as well as RowErr & KATO (1968) have
considered Geyerophyllum to be a junior synonym of
Kionophyllum CHI (1931). However, because informa-
tion on the type species, K. dibunum, is inadequate the
two genera are not placed in synonymy at this time.

GEYEROPHYLLUM JEWETTI C,ocke, n. sp.

Plate 7, figures la-b, 2, 3, 4, 5

DIACNOSIS.—Corallite shapes of the species vary from
broadly turbinate to elongate. The calyx is flat across
four-fifths of the diameter but becomes deep and cylin-
drical at the center. Major septa extend near the
columella. No minor septa are present in ephebic stages.
The lonsdaleoid dissepimentarium consisting of subrec-
tangular to irregular plates comprises approximately one-
half of the corallite diameter. Crests on lonsdaleoid dis-
sepiments represent major septa in some individuals. The
columella is a small, generally smooth to slightly denticu-
late extension of the cardinal septum.

EXTERNAL CHARACTERS.—Solitary to loosely fasciculate
individuals are elongate to strongly turbinate and longi-
tudinally ribbed, with spines concentrated near attach-
ment surfaces. Diameters range from 18 to 26 mm;
septal lengths in most specimens are approximately equal
to one-half of the diameter. Calices are divided into two
parts: 1) an outer flat area comprised of major septa
and dissepiments, and 2) a deep cylindrical central de-
pression with bladelike columella elongated in the
counter-cardinal plane.

TRANSVERSE SECTION.—Twenty-two to 26 major septa
are well developed in the normal dissepimentarium and
thin progressively across the tabularium to terminate a
short distance from the columella. Major septa are ap-
proximately twice as thick in the outer tabularium as in
the normal dissepimentarium. The latter largely con-
sists of incomplete axially convex dissepiments. Minor
septa are apparently lacking. In late ephebic stages, the
lonsdaleoid dissepimentarium, slightly less than one-half
of the corallite diameter, consists of large subrectangular
to irregular dissepiments. Most lonsdaleoid dissepiments
have crinkly to sinuous boundaries. Rarely do major
septa penetrate the lonsdaleoid dissepimentarium except
in forms from algal-rich rock of the Hertha phylloid
mound complex (see discussion below). A prominent
inner wall marks the boundary between the normal and
lonsdaleoid dissepimentarium.

Normally, the columella is a smoothly elliptical ex-
tension of the cardinal septum; in some specimens, minor
protuberances are distributed irregularly along its edges.
In one specimen (SUI 33931) two thin columellae are
seen.

LONGITUDINAL SECTION.—Inward from the thin epi-
theca, the dissepimentarium consists of four to six rows
of large gently inclined dissepiments bounded by a prom-
inent inner wall. Anastomosing tabulae are variable
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in shape; most are apically convex and incomplete but
many are recurved, barlike, or convex distally. The solid
columella has an irregularly sinuous outline, with smooth
protuberances distributed randomly along its length.
Steeply dipping peripherally convex structures partially
rim the columella.

DISCUSSION.—Corals assigned to this species have been
collected from the normal and algal-mound facies of the
Hertha Formation. Also included here in Geyerophyl-

lum jetvetti are corallites from the algal rock although
they differ from those described above in possessing
1) thinner elements, 2) no inner wall, 3) major septa
which extend into the lonsdaleoid dissepimentarium, 4)
greater size and more slender external shape, and 5)
smaller, more densely packed lonsdaleoid dissepiments.
However, similarities, particularly lack of minor septa
and prominent lonsdaleoid dissepiments, make reason-
able their inclusion in this species. It is felt that these
two morphotypes are ecological variants of the same
species.

The species resembles Geyerophyllum rude (WHITE
& ST. JoHNI, 1867) in lack of minor septa and shape of
the lonsdaleoid dissepiments, but differs in having a
more prominent lonsdaleoid dissepimentarium. Koninck-

ocarinia concinna from the Namurian of Spain differs
from G. jetvetti in possessing minor septa and more
distinctively arcuate lonsdaleoid dissepiments.

MATERIAL STUDIED.—Approximately 20 specimens
were collected from undifferentiated Hertha at Locs. H2,
H3, H7, and H8, from which 10 transverse and four
longitudinal sections were prepared. The holotype is
SUI 33930 and paratypes are SUI 33929 and SUI 33928.

GEYEROPHYLLUM PATULUM Cocke, n. sp.

Plate 7, figures 6a-b, 7a-b

Dinctiosis.—This species contains broadly flaring
corals characterized by a prominent lonsdaleoid dissepi-
mentarium comprising as much as three-fifths of the
corallite diameter and by a loose columella composed of
median lamellae and irregular radiating elements. Axial-
ly, major septa terminate a short distance from the
columella; peripherally, they abut against lonsdaleoid dis-
sepiments. Major septal spines are nonexistent in the
outer lonsdaleoid dissepimentarium. Within major septal
loculi, minor septa are well developed structures or septal
crests on axially convex dissepiments.

EXTERNAL CHARACTERS.—COrailiteS are broadly flar-
ing, with maximum height of 14 mm and maximum
width of 32 mm. Smaller specimens are slightly less
flaring. The exterior is marked by well-developed septal
grooves and interseptal ridges. The calyx consists of a
broad outer floor and a deep cylindrical central depres-
sion. A prominent boss elongated in the counter-cardinal
plane is several millimeters below the outer calicular
floor.

TRANSVERSE SECTION.—The number of major septa IS
27 at a diameter of 26 mm in the largest specimen. The
maximum septal number is 28 at 20.5 mm. The major
septa are moderately thick and slightly crooked in the
dissepimentarium but progressively thin across the tabu-
larium and terminate near the columella. Minor septa
are well developed in some corallites and attain lengths
equal to one-half of major septal length. In other speci-
mens, minor septa are represented only by septal crests
on apparently normal axially convex dissepiments. The
normal dissepimentarium consists of four to six rows of
generally complete dissepiments. A faint inner wall
marks the juncture of the dissepimentarium and tabu-
larium. The lonsdaleoid dissepimentarium comprises as
much as three-fifths of the corallite diameter. Most dis-
sepiments are approximately semicircular or semiellip-
soidal; some are large and irregular, with sinuous out-
lines. In the inner three to four rows, septal crests are
aligned with both major and minor septa. Irregular
spinelike deposits of stereoplasm unrelated to septal
lineation occur on many lonsdaleoid dissepiments. The
tabularium is narrow and composed of widely spaced
peripherally convex plates. The columella is connected
to the cardinal septum. It is oval in outline and consists
of a pronounced median lamella and several irregular
radiating lamellae. A stereoplasmic rind surrounds the
columella.

Specimens from the Bethany Falls Limestone (Swope
Formation), and Winterset Limestone (Dennis Forma-
tion) differ from Block specimens by lesser development
of lonsdaleoid dissepiments. Minor septa are nearly equal
in length to major ones. The small columella is com-
prised of a thick spinose median plate and circumscrib-
ing tabellae. Thirty-eight major septa are present at a
diameter of 29 mm. Small rounded lonsdaleoid dissepi-
ments occur locally.

LONGITUDINAL SECTION.—In the upper part of the
corallite, elongated dissepiments are inclined at angles of
less than 30 degrees but in lower areas the inclination is
slightly more than 30 degrees. Along the epitheca, an
average of five dissepiments are present in 5 mm. Many
dissepiments are thickened by stereoplasmic deposits and
may have an irregular spinelike upper surface. The
tabularium is filled with widely spaced tabulae highly
variable in shape. Most are barlike or convex upward.
Steep outwardly curved plates occur sporadically along
the axial structure. The columella is irregular in outline
and slightly vesicular. An inner wall can be identified in
a few areas.

DISCUSSION.—Geyerophyllum patulum most closely
resembles G. jewetti COCKE, n. sp., in possessing a wide
lonsdaleoid dissepimentarium. However, the former is
differentiated on the basis of 1) more variable columella,
2) lonsdaleoid dissepiments with smoother outlines, and
3) presence of minor septa. Figured specimens of Cysto-



44	The University of Kansas Paleontological Contributions

4

Fin. 9. Serial transverse sections of Geyerophyllum girtyi COCKE, n. sp., SUI 33875, all X 19. (Continued on facing page.)
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phora typica CHI (1931) differ from G. patulum in being
fasciculate and possessing lonsdaleoid dissepiments.

MATERIAL STUDIED.—Eleven identifiable specimens
were collected from the Block Limestone (Cherryvale
Formation) at Loc. Bk 1, one specimen from the Bethany
Falls Limestone (Swope Formation) at Loc. BF7, and
several individuals from the Winterset Limestone (Den-
nis Formation). Three transverse and two longitudinal
thin sections were prepared. In addition, several polished
sections were examined. Types are holotype SUI 33924
and paratypes SUI 33925 and SUI 33926.

GEYEROPHYLLUM GIRTYI Cocke, n. sp.

Figures 9-10; Plate 7, figures 9a-b, 10a-b

Axophyllum? sp. E GUM', 1915, p. 316.
Axophyllum? sp. F GusTY, 1915, p. 316-317.

DIAGNOSIS.—Geyerophyllids with flaring shapes com-
prise this species. The calyx has a flat outer area and a
center with a deep cylindrical depression. The wide dis-
sepimentarium is composed of angulate elements. Lons-
daleoid disscpiments occur sporadically in late ephebic
stages. Major septal length is two-thirds to three-fourths
of the corallite radius. Major septa are thin and crooked
in the dissepimentarium and thick in the tabularium.
The columella is a solid column. Tabulae are narrow
and upwardly convex.

EXTERNAL CHARACTERS.—Adult specimens arc small
and ceratoid to turbinate in shape, ranging in length
from 7.5 to 10.5 mm and in diameter from 6 to 10 mm.
The outer calyx is flat, with septa and dissepiments visi-
ble in well-preserved specimens. A small bladelike
columella, elongated in the counter-cardinal plane, lies
in a deep cylindrical calyx several millimeters below the
outer calicular floor. The epitheca is marked by well-
developed longitudinal ridges and grooves and septal
spines near the apex.

TRANSVERSE SECTION.—Because of the extreme depth
of the central cylindrical depression, all ephebic trans-
verse sections studied are above the tabularium. Major
septal lengths range from two-thirds to three-fourths of
the corallite radius. In high ephebic stages, major septa
numbering 25 to 29 are thin and crooked in the dissepi-
mentarium and double in thickness in the tabularium.
The septal formula, determined from a single specimen,
is C5A6K7A3. In earlier stages major septa are generally
more uniform in thickness. In sections just below the

point of lonsdaleoid dissepiment insertion, major septa
are thickened peripherally by stereoplasm. Minor septa
are generally less than four-fifths of major septal length;
in higher sections minor septa are only slightly shorter
than major ones. Width of the dissepimentarium is ap-
proximately two-thirds of the corallite diameter. Most
dissepiments are complete and sharply convex toward the
periphery. An inner wall is formed by thickened dissepi-
ments and in some individuals partly by ends of minor
septa. Irregularly distributed large lonsdaleoid dissepi-
ments are restricted to late ephebic stages. The columella
is small and spindle to oval in shape.

In neanic stages a thick outer wall occupies the posi-
tion of both dissepimentaria; major septa are stout.
Sixteen to 20 major septa are present. Minor septa posi-
tions are marked by septa traces in the greatly thickened
epitheca. The columella is a stout, slightly spinose exten-
sion of the cardinal septum.

Few specimens of Geyerophyllum girtyi are suitable
for ontogenetic studies and these show considerable varia-
tion between individuals. Several general remarks con-
cerning ontogeny of the species are meaningful at this
point, however. 1) The epitheca is exceedingly thick in
lowest sections and in some corallites comprises two-
thirds to three-fourths of its diameter. 2) The cardinal
septum originates first as an obscure protuberance on
the attachment side of the corallite. It elongates into the
center as a simple thick bar. The counter and alar septa
are inserted in higher sections. 3) Major septa are
inserted in no discernible pattern in the first 2 to 4 mm
above the apex. Alars have not been definitely recog-
nized in sections having less than 10 major septa. In-
direct evidence suggests that in some specimens they
originate adjacent to the cardinal septum and subse-
quently migrate as majors are inserted in the cardinal
loculi. 4) Tabulae are present in early sections but are
rare. 5) Minor septa and dissepiments appear late in
ontogeny and invariably occur first in counter quadrants.
6) Insertion of early majors is apparently accelerated
adjacent to alar septa; after insertion of approximately 10
major septa, insertion occurs almost simultaneously adja-
cent to cardinal and alar septa. 7) A distinctly pinnate
arrangement of major septa is recognizable until ap-
proximately 18 major septa are inserted. 8) The columel-
la shows considerable variability. In lower sections it is
most commonly a thick simple extension of the cardinal

FIG. 9. (See facing page.)

/. Aseptate stage approximately I mm in diameter.

2. Section showing T-shaped columella with an ?alar septum on

each side, no counter septum apparent; diameter 2.3 mm.

3. Section with 5 major septa including cardinal, 2 alar septa and

2 metasepta, one tabula, diameter near 2.8 mm.
4. Section with counter septum introduced, septal formula

CIAKIA1, diameter near 3.0 mm.

5. Section showing auxiliary columella, septal formula CIA IK3A1,
diameter near 3.1 mm.

6. Section with auxiliary columella and a few minors in counter
quadrants, septal formula C2A3K4A2, diameter near 3.2 mm.

7. Section with minor septa throughout counter quadrants, septal

formula ?C3A4K5A2, diameter near 4.0 mm. [C, cardinal

septum; A, alar septum.]
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septum but may be rccurved, rhopaloid or somewhat
denticulate. In each of the two specimens discussed
below, an auxiliary columella is present. The presence of
auxiliary columellae has been noted in several geyero-
phyllid specimens from Missourian rocks of Kansas, as
well as in Geyerophyllum rude (WHITE & ST. JOHN,
1867) from Pennsylvanian rocks of Iowa.

Two specimens from Loc. Drl are particularly well
preserved and were chosen for ontogenetic studies. Both
are narrow and conical for several millimeters from the
apex. Rapid expansion occurs above the conical stage.

Differentiated ontogenetic stages of the coral SUI
33875 are as follows:

1) The lowest section (Fig. 9,1) has a diameter of
1.8 mm and lies approximately 1 mm above the projected
corallite apex. The epitheca comprises slightly less than
one-half of the corallite radius in the approximately cir-
cular section. No septa are definitely determined; the
cardinal appears to be represented by a low protuberance
on the inside margin of the epitheca. No septal traces
are observed in the epitheca.

2) At a diameter of 2.3 mm, approximately 2.7 mm
from the apex, the corallite is semicircular and the epi-
theca is nearly equal to one-third of the corallite radius
(Fig. 9,2). The attachment area is shown by a prominent
flattened area on the cardinal side of the corallite. The
cardinal septum extends into the central area as a thick
septal wedge. Two low ridges simulate septal protuber-
ances. No tabulae, dissepiments, or minor septa are
present.

3) Four major septa, including a wedge-shaped
cardinal columella, are present at a diameter of 2.8 mm,
approximately 3.2 mm from the projected apex (Fig.
9,3). They are scattered sporadically along the inner
epithecal margin. Septal traces can be observed in the
epitheca. Two peripheral tabulae are observed.

4) At a section 3.4 mm from the projected apex,
with diameter of 3.0 mm, six major septa are present
(Fig. 9,4). The columella is irregularly T-shaped. Two
tabulae are seen. Only the cardinal septum can be iden-
tified definitely. A probable septal formula is CAK1A1.

5) Sections between diameters of 3.0 and 3.9 mm
(Fig. 9,5-6) show an increase in septal number from 10
to 15. The major septa remain short. A pattern of
insertion is identified definitely. A probable septal for-

mula at a diameter of 3.2 mm is C2A3K4A2. The
columella becomes a simple thickened bar in contrast to
an earlier T-shape. One arm of the columella atrophies,
the other persisting as an oval to circular auxiliary
columella isolated from the cardinal columella. It dis-
appears at a diameter near 3.7 mm. Minor septa first
appear in a few interseptal spaces in the counter quad-
rants at a diameter of 3.4 mm and are in all spaces in
the counter quadrant at a diameter of 3.9 mm.

6) At a diameter approximately 4 mm above the
projected apex, 18 major septa are represented by a
septal formula of C3A4K5A2 (Fig. 9,7). Minor septa
are present in all interseptal spaces in the counter quad-
rants and one minor septum is observed in the cardinal
quadrant. Dissepiments are lacking.

Ontogenetic stages of the second specimen (SUI
33874) generally are similar to those of the specimen
described above and will not be discussed in detail (Fig.
10).

A short distance above the highest illustrated section
of both specimens, a prominent inner wall forms at inner
ends of minor septa. It blends with the epitheca in the
cardinal quadrants where minor septa are absent. As
minor septa are introduced, the inner wall extends across
these quadrants.

LONGITUDINAL SECTION.-Dissepiments are elongate,
with inclination subparallel to the epitheca; four or five
dissepiments occur in 5 mm along the epitheca. An,
inner wall is present on the innermost dissepiments.
The tabularium is narrow and largely comprised of
upwardly convex tabulae inclined against the inner wall.
Seven are present in 5 mm. Elongate, peripherally con-
vex structures occur sporadically along the columella.
The solid columella varies considerably in thickness.

DiscussioN.-Geyerophyllum girtyi differs from G.
jetvetti COCKE, n. sp., and G. patulum COCKE, n. sp., in
lacking a prominent lonsdaleoid dissepimentarium. It
differs from G. rude (WHITE & ST. JoHN, 1867) from
Pennsylvanian rocks of Iowa in possessing pronounced
minor septa and less prominently developed lonsdaleoid
dissepiments.

MATERIAL STUDIED.-Approximately 50 specimens
were collected from Locs. Dr 1 and Dr2 of the Cement
City Limestone. Twenty transverse and six longitudinal
specimens were prepared. Type specimens are the holo-

FIG. 10. Serial transverse sections of Geyerophyllum girtyi COCKE, n. sp., SUI 33874, all X 16. (See facing page.)

I. Aseptatc stage at 0.9 mm diameter.
2. Section with cardinal septum and single tabula, diameter near

2.0 mm.
3. Section with alar septa present on each side of cardinal

columella, diameter of 2.1 mm.
4. Section showing septal acceleration in counter quadrants, sep-

ta] formula CA2K3A, diameter near 3.4 mm.
5. Section showing further insertion of major septa in alar quad-

rants.

6. Section with major septa inserted in cardinal quadrant, septal
formula is C1A2K2A1.

7. Section showing elongate auxiliary columella, septal formula
C1A3K3A2, diameter near 3.7 mm.

8. Section of corallite at neanic stage showing minor septa (inner
wall deleted for clarity) septal formula C2A4K5A2, diameter
near 4.2 mm.

9. Section of corallite at ncanic stage with minor septa in most
alar quadrant loculi. [ C, cardinal septum; A, alar septum.]
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FIG. 11. Serial transverse sections of the neanic stage of Geytiophyllum sp. cf. G. broilii HERITSCH (1936a) from Plattsburg Limestone

at Loc. Pb1, all X18.-1. Section with 14 major septa; septal formula C2A3K3A2.-2. Section showing insertion of one major
septum on each side of the alar septa; septal formula C3A4K4A2.-3. Section with 18 major septa with addition of a major septum
adjacent to the cardinal-columella, septal formula C3A4K4A3; note vesicles on inner side of epitheca. [C, cardinal septum; A, alar

septum.]
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type SUI 33923 and paratypes SUI 33922 and SUI
33921.

GEYEROPHYLLUM sp. cf. G. BROILII Heritsch, 1936

Figure 11; Plate 8, figures la-b, 2, 3, 4, 5, 6, 7a-b,
8, 9a-b, 10

?Geyerophyllum broiii HER1TSCH, 1936, P. 133, pl. 18, fig. 6, 14-
15; text. fig. 38.

DIAGNOSIS.—Subcylindrical to gently flaring corallites
are included in Geyerophyllum sp. cf. G. broilii. Major
septa are thin to faintly lanceolate and minor ones have
similar shapes. Dissepiments are moderately packed and
slightly angulate. An obscure inner wall is present in a
few specimens. The columella is quite variable, ranging
in shape from oval to stellate. The Ionsdaleoid dissepi-
mentarium consists of 1) thin closely packed, gently
curved dissepiments in a persistent zone or 2) large,
irregular, highly curved structures distributed sporad-
ically along the periphery.

EXTERNAL CHARACTERS.—MOSI corallites are subcylin-
(Irical, with adult diameters near 10 mm. Conical forms
have diameters up to 15 mm. Calices are deep and coni-
cal. The columella forms a broad blade in the center of
the calyx. Major and minor septa, approximately equal
in length at late ephebic stage, are visible in well-
preserved calices.

TRANSVERSE SECTION.—In ephebic stages major septa
number between 25 and 28; the septal formula is ap-
proximately C5A7K7A5. Majors vary from thin to
slightly lanceolate and cross between two-thirds to four-
fifths of the corallite diameter. Minor septa are slightly
thinner than major ones and equal two-thirds to three-
fourths of major septal lengths. The dissepimentarium,
approximately one-half of the corallite diameter, is com-
posed of an outer series of moderately angulate, periph-
erally convex dissepiments which merge with an inner
row of incomplete anastomosing dissepiments. An ob-
scure inner wall occurs in a few specimens. Most tabulac
are straight but a few are gently curved. The columella
is smoothly elliptical to irregular and represents an
extension of the cardinal septum. The lonsdaleoid dis-
sepimentarium may be composed of 1) very thin closely
spaced dissepiments which are gently curved, or 2) irreg-
ular, large, highly curved structures.

At diameters near 5 mm approximately 18 major
septa extend across more than three-fourths of the coral-
lite radius. They are thick throughout the length if not
interrupted by sporadically distributed lonsdaleoid dis-
sepiments. Minor septa are wedgelike spines extending
a short distance axially from the thickened epitheca.
The normal dissepimentarium, where present, consists of
two rows of axially convex dissepiments. The columella
is a rhopaloid extension of the cardinal septum.

A single weathered specimen from the Spring Hill
Limestone (Plattsburg Formation) was sectioned serially

in order to study neanic stages (Fig. 11). The sections
resemble those from similar stages of Geyerophyllum
girtyi COCKE, n. sp., from the Cement City Limestone in
possessing both thickened epitheca and major septa and
in showing an early septal acceleration in alar quadrants.
No specimens studied show earlier stages.

In the lowest section studied at a diameter of 3 mm
and a projected distance from the apex of 5 mm, 14
major septa are present. The cardinal septum extending
to the center of the corallite as a thickened bar is wedge-
shaped near this axis. Other major septa are thick and
extend one-half to three-fourths across the corallite
radius. None reach the cardinal columella. A septal
formula of C2A3K3A2 shows a nearly equal develop-
ment of major septa in cardinal and counter quadrants;
however, shortness of septa in the former indicates an
earlier insertion of septa in cardinal quadrants. The
earlier septal formula probably was C1A3K3A1. A pin-
nate pattern in the major septa is discernible. A few
tabulae are present.

At a diameter of 3.7 mm (Fig. 11,2) the section is
similar to that just discussed except for the addition of
three major septa, two on counter sides of the alar septa
and one inserted adjacent to the cardinal septum. Seven
tabulae are intersected.

Sections between 3.7 and 4.3 mm show a proportional
shortening of major septa and the first appearance of
vesicles in the epitheca. Tabulae increase in number.
The columella changes from a wedgelike structure to a
simple rhopaloid extension of the cardinal septum. At a
diameter of 4.3 mm, 18 major septa are represented by
a formula of C3A4K4A3. The major septa have re-
treated slightly from the center. Vesicles adjacent to the
epitheca separate the epitheca from the inner wall.

LONGITUDINAL SECTION.—SIX IO eight rows of mod-
erately inclined dissepiments form the peripheral one-
half of the corallite radius. The inner rows of dissepi-
ments are steeply inclined and may have minor amounts
of stereoplasm. Outer tabulae are large and incline in
the same direction but at lesser angles than outer dissepi-
ments. Inner tabulae anastomose and may be sagging,
horizontal, or upwardly convex. The columella is an
irregular cylinder with a distinct median line.

DiscussioN.—The species ranges throughout the Ar-
gentine Limestone and Farley Limestone Members of
the Wyandotte Formation, as well as the normal facies
and northern algal-mound complex of the Spring Hill
Member of the Plattsburg Formation. Considerable vari-
ation is present locally. The Argentine forms are soli-
tary, gently flaring, possess a stellate columella, and
exhibit lanceolate major septa. Conicocylindrical forms
increase in number in the Farley. Specimens possessing
a stellate columella become progressively less abundant
and almost nonexistent near the top of the Farley, except
at the top of the algal limestone at Loc. Wy3 where all
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specimens possess strongly stellate columellae throughout
late ontogeny. Many individuals occur in loose colonies.
Laterally, in equivalent beds, stellate characters become
progressively less pronounced and are almost nonexistent
at Loc. Wy 1 a few miles to the west. This character is
present in a few Spring Hill members of the species.

Geyerophyllum sp. cf. G. broilii is most similar to
G. garnettense COCKE, n. sp., and the two species as here
defined may represent ecological variants of a single
species. Because morphological intermediates have not
been discovered, specimens are placed in two different
species. The latter occurs only at a single locality, Pb5,
in the Spring Hill Limestone. G. sp. cf. G. broilii pos-
sesses a more prominent lonsdaleoid dissepimentariurn
composed of large rounded to subrectangular plates and
less angulate dissepiments in the normal dissepimen-
tarium.

Morphological attributes of specimens described here
agree closely with those of Geyerophyllum broilii (sensu
stricto) except that specimens figured by HERITSCH from
the Uralian of the Carnic Alps show more consistently
complex columellae and less strongly curved dissepi-
ments. Cari nthiaphyllum kahleri, from the Pseudo-
schwagerina zone of the Carnic Alps, possesses few
lonsdaleoid dissepiments but has major septa which reach
almost to the columella.

MATERIAL STUDIED.—Over 200 specimens were Col-

lected from the following localities: Wyl, Wy2, Wy3,
Wy5, Wy8, Wy9, Wy10, Wy 1 1, W12, Pb!, Pb2, Pb3,
Pb4, and Pb6. Figured specimens are SUI 33914, SUI
33913, and SUI 33912.

GEYEROPHYLLUM GARNETTENSE Cocke, n. sp.

Plate 8, figures I I a-b, 12a-b, 13

DIAGNOSIS.—The species includes solitary or perhaps
fasciculate corallites gently flaring to subcylindrical in
shape. Major septa are lanceolate and thick. Minor septa
are approximately three-fourths of major septal length
and tend to thicken near their axial extremities. Dis-
sepiments are closely packed, angulate, and peripherally
convex. Thin, closely packed, elongate lonsdaleoid dis-
sepiments form the peripheral zone. The columella is a
simple slightly thickened extension of the cardinal
septum.

EXTERNAL CHARACTERS.—COralliteS are narrowly coni-
cal to subcylindrical. Ephebic diameters range from 8
to 16 mm and lengths reach 45 mm. Longitudinal rib-
bing is prominent and rejuvenescence rare. The cylin-
drical calyx is deep, with a bladelike axial boss in the
cardinal-counter plane. A small subtriangular attachment
area partially rimmed by knobs and spines may be
located on the convex side of curvature. The species is
highly gregarious; packing in limestone matrix suggests
a fasciculate growth habit. A few budded individuals
were collected.

TRANSVERSE SECTION.—In ephebic stages major septa
number approximately 26 at 15 mm and traverse ap-
proximately three-fourths of the corallite diameter. Sep-
tal formula is C3A6K6A4. Major septa are thick and
lanceolate. Minor septa with similar shapes are one-half
to three-fourths of major septal length. Closely spaced
dissepiments which abut against major septa at low
angles lend a scaly appearance to the septa. The dissepi-
mentarium comprises one-third to one-half of the coral-
lite diameter. Dissepiments are extremely closely spaced,
peripherally angulate, and thickened by stereoplasmic
deposits. Outermost angulate dissepiments interrupt both
major and minor septa near the periphery. One specimen
possesses a prominent inner wall; others have varying
amounts of stereoplasm on scattered inner dissepiments.
Closely spaced, gently curved lonsdaleoid dissepiments
form a narrow peripheral band. The tabularium con-
sists of barlike, peripherally convex and axially convex
tabulae. The columella is either isolated or connected to
the cardinal septum. Typically, it is lath-shaped or nar-
rowly elliptical; a few protuberances are present in some
specimens. Two columellae observed in a few specimens
are elongate, simple, and lie parallel to each other.

In neanic stages at a diameter between 4.5 to 6.0 mm,
the columella is invariably connected to the cardinal
septum; 16 to 19 major septa are present. Major and
minor septa are extremely thick, the latter obscured by
epithecal deposits. No dissepiments are present. The
epitheca comprises one-third of the corallite diameter.

LONGITUDINAL SECTION.—As many as six rows of
steeply inclined dissepiments comprise the dissepimen-
tarium. Dissepiments are more steeply inclined near the
junction with the tabularium. An inner wall, obscure or
absent in late ephebic stage, becomes prominent in
lower portions of the corallite. Outer tabulae are ex-
tremely steep, axially convex, and large. The inner tabu-
larium consists of anastomosing short plates which are
barlike, sagging, and convex outward. The columella is
broad in early stages but progressively narrows upward.
Cone-in-cone growth increments and an indistinct median
line are seen in the columella.

DISCUSSION.—Separation of this species from Geyero-
phyllum sp. cf. G. broilii HERITSCH (1936a) may be
unrealistic because both occur approximately in the same
stratigraphie position in the Spring Hill Limestone of
the Plattsburg Formation where they are accompanied
by similar organisms and are separated only a few miles
geographically. With the development of new exposures,
intermediate forms may be found. (See discussion of
Geyerophyllutn sp. cf. G. broilii.)

MATERIAL STUDIED.—Approximately 30 specimens
were collected from Loc. Pb5. Twenty-five transverse
and 12 longitudinal sections were prepared. The holo-
type is SUI 33917 and paratypes are SUI 33916 and SUI
33915.
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GEYEROPHYLLUM CYLINDRICUM (Dobrolyubova &
Kabakovich, 1948)

Plate 8, figures 14a-b, 15

Axophyllurn cylindricum DOBROLYUBOVA & KABAKOVICH, 1948, p.
32, pl. 15, fig. 1-5; pl. 16, fig. 1-3.

Carcinophyllum (Axolithophyllum) aff. cylindricuM DEGROOT,

1963, p. 100, pl. 25, fig. 1.
non Axophyllum cylindricum Garry, 1915, p. 308.

Dincivoszs.—This species consists of gently flaring to
cylindrical individuals with strong longitudinal ribbing.
Major septa, numbering 27, are strongly lanceolate.
Minor septa are approximately two-thirds of major septal
length and are blunt:  impersistent inner wall is
present. Columellae are highly variable; most are den-
ticulate and a few smoothly elliptical. No lonsdaleoid dis-
sepiments have been observed in ephebic stages. Longi-
tudinal sections are typically geyerophyllid in showing a
peripheral zone of dissepiments, central columella, and
two-part tabularium consisting of an outer zone of
steeply inclined plates against the inner wall and inner
zone of anastomosing sagging to convex tabulae.

EXTERNAL CHARACTERS.—All observed specimens are
imbedded in calcarenite; hence external characters must
be inferred from sectioned material. Specimens are
longitudinally ribbed and apparently moderately flaring.

TRANSVERSE SECTION.—The epitheca is thick, with
external ridges marking interseptal spaces. Major septa
number approximately 27 in the ephebic stage and
terminate peripherally on well-defined internal ridges.
They are lanceolate, attaining maximum thickness at a
point two-thirds of the distance from the periphery. The
septal formula is C5A7K6A5. Minor septa are blunt to
faintly lanceolate and one-half to two-thirds of major
septal length. Dissepiments are widely spaced, complete
and peripherally convex. Width of the dissepimentarium
is approximately one-third of the corallite diameter. An
impersistent inner wall marks the intersection between
the tabularium and dissepimentarium. No lonsdaleoid
dissepiments have been observed in the ephebic stage.
Tabulae are both axially and peripherally convex; a few
are straight. The columella is variable. Commonly it is
a solid structure with a median line from which septal
lamellae radiate; interstices are filled with stereoplasm.
In the specimen SUI 33914 and a few other specimens,
the columella is composed of a median lamella with
irregular thick radiating protuberances which are cir-
cumscribed by a thickened tabellar rind.

At a diameter near 6 mm approximately 17 major
septa are counted. The septal formula for one specimen
is C3A4K4A2. Major septa are less strongly lanceolate.
Minor septa are less than one-half of major septal length
and only faintly lanceolate. A few irregular lonsdaleoid
dissepiments occur sporadically. The columella tends to
be smoother than in higher sections. At a diameter near
5 mm, a transverse section of the holotype possesses 18

major septa. The epitheca is equal in thickness to one-
fourth to one-third of the diameter. Minor septa are
visible as faint lines in the epitheca. The columella is
large and solid, with a few coarse protuberances.

LONGITUDINAL SECTION.—Longitudinal sections show
typical geyerophyllid characters: 1) peripheral zone of
dissepiments, 2) outer tabularium in which tabulae are
inclined against the inner wall, 3) inner tabularium of
anastomosing tabulae which may be barlike or convex
either upward or downward, and 4) a central columella.
Of the longitudinal sections cut, only one specimen has
a perforate columella which is composed of irregular
intersections of the median lamella, radiating lamellae,
and small intercolumellar sagging tabulae.

DISCUSSION.—Individuals of Geyerophyllum cylindri-
cum are somewhat similar to Wyandotte representatives
of G. sp. cf. G. brollii which have lanceolate major septa
and a complex columella. They differ in possessing more
strongly pronounced lanceolate septa and generally in
lacking lonsdaleoid dissepiments. North American rep-
resentatives differ from type specimens of Axophyllum
cylindricum DOBROLYUBOVA & KABAKOVICH (1948) from
upper Moscovian beds of the Moscow Basin in possessing
fewer major septa and in more flaring shape of the
corallites. Figured specimens of Carcinophyllum (Axo-
lithophyllum) aff. cylindricum described by DEGROOT

(1963) from the C,otarraso Limestone, Westphalian of
Spain, possesses more major septa but the columella is
similar. Amygdalophylloides ivanovi ( DOBROLYUBOVA,

1937), from the Upper Carboniferous of the Moscow
Basin, is similar to North American representatives of
G. cylindricum in lacking lonsdaleoid dissepiments but
differs in having a simple smooth columella and conico-
cylindrical shape. In addition, the Russian species has
a less-developed normal dissepimentarium. Carinthia-
phyllum carnicum HERITSCH (1936a) from the Triticites
Zone of the Carnic Alps is separated from the forms
discussed here by an ontogenetic stage in which several
majors reach the central area.

MATERIAL STUDIED.—Approximately 50 specimens
were collected from Locs. Stl, St3, St16, and St20.
Twelve transverse and three longitudinal sections were
prepared.

GEYEROPHYLLUM sp. A

Plate 7, figure 8

A single small fragment of an interesting geyerophyl-
lid (SUI 33927) was collected from the Bethany Falls
in NE SE sec. 24, T. 18 N., R. 24 E., Miami County,
Kansas. Transverse sections show 22 short major septa
which peripherally abut against lonsdaleoid dissepiments.
Minor septa are spinelike. The lonsdaleoid dissepimen-
tarium comprising two-fifths of the corallite diameter is
composed of very large subrectangular to irregular plates
on which septal crests are present. The inner margin is
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marked by a thick inner wall. No tabulae have been
observed. The columella consists of an elongated cardi-
nal septum thickened in the axial region and possessing
a few irregular lamellae.

DISCUSSION.-This form resembles the early neanic
stage of Koninckocarinia concinna DEGROOT ( 1963) from
the Spanish Namurian in possessing large lonsdaleoid

dissepiments and a simple columella but differs in having
shorter minor septa and fewer major septa. It is possible
that the specimen is an immature stage of a larger coral.
However, the presence of prominent lonsdaleoid dissepi-
ments is in striking contrast to lack of these structures
in early stages of Pennsylvanian geyerophyllids of North
America.
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APPENDIX-SELECTED LOCALITIES

BERTHA FORMATION

LOCALITY H1

SE SE SE sec. 30, T. 22 S., R. 24 E., Linn County, Kansas.
In ditch on west side of Kansas Highway 7. Approximately 3
miles south of Mound City, Kansas. Seven and one-half feet of
undifferentiated Hertha Limestone is present, consisting of a lower
limestone, a thin calcareous shale, and upper limestone. The lower
1.5 to 2 feet is a dense nonalgal calcilutite in which the brachiopod
Composita sp. is abundant. No corals have been collected from
this unit. The intervening shale, less than 1 inch thick, is poorly
fossiliferous with only fragments of Syringopora sp. abundant.
The upper 5 to 6 feet is an algal-rich calcilutite containing
abundant Caninia linnensis COCKE, n. sp., Neokoninckophyllum
perplexum COCKE, n. sp., N. acolumnatum COCKE, n. sp., N. sp. A,
and Dibunophyllum bourbonense COCKE, n. sp. Most are dis-
tributed sporadically throughout the algal limestone. The accom-
panying fauna includes large colonies of Syringopora sp., Lopham-
plexus westi, Antiquatonia sp., Hystriculina? sp., and Cornposita

sp. Numerous fenestrate bryozoans also are present.

LOCALITY H2

Near center, sec. 34, T. 25 S., R. 22 E., Bourbon County,
Kansas. Roadcut on both sides of Kansas Highway 3 approxi-

mately 1.5 miles south of Uniontown, Kansas. Approximately 23
feet of undifferentiated Hertha Limestone is exposed. One to 3
feet of calcarenite underlies 20 feet of sparry algal calcilutite.
In the middle part of the sparry algal calcilutite, elongated in-
dividuals of Geyerophyllum jewetti COCKE, n. sp., with long
corallites of Syringopora sp. form small but striking hummocks.
Few other invertebrates occur in the algal-bearing limestone. Two
feet of shale and calcilutite overlie the thick algal-rich limestone.

LOCALITY 1-13

SW SW sec. 28, T. 22 S., R. 24 E., Linn County, Kansas. On
both sides of a north-south county road. Flaring individuals of
Geyerophyllum jetvetti COCKE, n. sp. occur abundantly in 3 to 4
feet of poorly exposed sparry algal calcilutitc with Dibunophyllum
bourbonense COCKE, n. sp., Neokoninckophyllum tushanense (Cm,
1931) and Caninia linnensis COCKE, n. sp. This rock is at or
near the top of the Hertha algal mound complex.

LOCALITY H7
SW SW sec. 36, T. 23 S., R. 22 E., Bourbon County, Kansas.

In a small inactive quarry on the north side of Kansas State
Highway 65, 2 miles east of Xenia, Kansas. Approximately 10
feet of undifferentiated Hertha algal calcilutite and sparry algal
calcilutite is exposed. Collecting is excellent on float on quarry
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floor. Dissepimental corals include Caninia linnensis COCKS, n. sp.,
Neokoninckophyllum perplexum COCKS, n. sp., N. tushanense,
Dibunophyllum bourbonense COCKS, n. sp., and Geyerophyllum
jewetti COCKS, n. sp.

LOCALITY H8

SE SE sec. 3, T. 25 S., R. 22 E., Bourbon County, Kansas. On
winding north-south road approximately 3 miles north of Union-
town, Kansas.

Approximately 8.5 feet of undifferentiated Hertha Limestone
is exposed here and is underlain by 3 feet of fossiliferous shale.
Three subdivisions are recognized: 1) lower 4 to 6 inches of
fossiliferous calcarcnite, 2) calcareous shale less than 1 inch thick,
and 3) upper 8 feet of massive sparry algal calcilutite. A few
Dibunophyllum bourbonense COCKE, n. sp. and Lophamplexus sp.
have been collected from unit 2. Accompanying fauna is rare,
consisting largely of crinoid and fenestrate bryozoan fragments. A
single specimen of Geyerophyllum jewetti COCKS, n. sp. was col-
lected from near the middle of the sparry algal calcilutite.

LOCALITY H9

SW sec. 28, T. 21 S., R. 24 E., Linn County, Kansas. On
north side of winding east-west road 4 miles west of Pleasanton,
Kansas.

The upper part of the Pleasanton Group, Hertha Limestone
Formation, Ladore Shale Formation, and Swope Limestone arc
exposed. Dissepimental corals occur in the Sniabar Limestone
(Hertha Formation), and Bethany Falls Limestone (Swope For-
mation).

The lower Hertha Member, the Critzer, 8.5 feet thick, consists
of poorly fossilifcrous calcilutite to fine calcilutite. The Mound
City Shale is 1.5 feet thick, calcareous with a 2-inch asphaltic
calcarenite with phosphate nodules. The Sniabar Limestone is a
4.2-feet thick single bed of dense calcilutite capped by 0.8 foot of
coated-grain calcarenitc. It is poorly fossiliferous except a narrow
zone approximately 1 foot from the base. Here, an unidentifiable
?dibunophyllid specimen occurs with Antiquatonia sp., Hystriculina
sp., Composita sp., bryozoans and crinoid stems. The overlying
Ladore Shale, approximately 11 feet thick, is badly covered by
float from the Swope Formation.

The three members of the Swope are present. The lower one,
the Middle Creek Limestone, is a 3.5-feet thick burrowed cal-
cilutite which is poorly fossilifcrous. The Hushpuckney Shale, 2.5
feet exposed, contains several inches of fissile black shale. The
Bethany Falls is 10 feet thick and contains Neokoninckophyllum
tushanense in the lower 2 feet. Accompanying fauna includes
fenestrate bryozoans, Composita sp., Neospiriler sp., Punctospirifer
sp., and abundant crinoid stems.

LOCALITY H 10

Within city limits of Missouri City, Clay County, Missouri.
Approximately 0.5 mile west of downtown area in roadcut on
north side of Missouri State Highway 210.

A few feet of Hcrtha is exposed. Dibunophyllum sp. cf. D.
bourbonense COCKS, n. sp. and an unidentified geyerophyllid have
been collected in the cobbly marly calcilutite near the top of the
I lertha Formation.

SWOPE FORMATION

LOCALITY BF1

SE NE NW sec. 2, T. 21 S., R. 23 E., Linn County, Kansas.

Collections are from roadcut on west side of Kansas Highway 7
approximately 7 to 8 miles northwest of Mound City, Kansas.
Both Hertha and Swope Limestones are well exposed at this
locality. Because no dissepimental corals have been recovered
from the former, it will not be discussed here. The two lower
members of the Swope Formation, the Middle Creek Limestone
and Hushpuckney Shale, are identified and the boundary between
the underlying Ladore Shale and the Bethany Falls Limestone is
gradational. The Hushpuckncy Shale slope is covered by large
numbers of Hystriculina sp., Rhipidomella sp., chonetids, crinoid
fragments, and rugose corals. These are found in situ in 1 foot
of nodular limestone and interbedded shale below the massive
Bethany Falls Limestone. Corals include Lophophyllidium sp.,
Dibunophyllum hystricosum COCKS, n. sp., and Neokoninckophyl-
lum tushanense. The latter species is found rarely in the lower
part of the Bethany Falls massive beds.

LOCALITY BF2

SW SW SW sec. 31, T. 19 S., R. 25 E., Linn County,
Kansas. Section at the intersection of Kansas Highway 135 and
old U.S. Highway 69 approximately 3 miles east of La Cygne,
Kansas. Approximately 11 feet of fossiliferous calcilutite of the
Bethany Falls Limestone is exposed. It is capped by 3 feet of
unfossilifcrous oolite. A single crushed unidentifiable geyero-
phyllid has been collected from the lower 4 feet of exposed rock.
Accompanying fauna includes Stercostylus sp., fenestrate bryozoans,
and crinoid stems.

LOCALITY BF4

Middle of south line, sec. 18, T. 20 S., R. 24 E., Linn County,
Kansas. Approximately 1.5 miles west and 2.5 miles south of
La Cygne, Kansas. Neokoninckophyllum tushanense and N.
acolumnatum COCKS, n. sp. have been collected from Swope float
in a north-south road ditch.

LOCALITY BF5

SE SE SE sec. 25, T. 23 S., R. 24 E., Linn County, Kansas.
On a north-south county road approximately 3 miles southwest of
Mound City, Kansas. Three limestone units are readily recognized.
1) A cobbly 5-feet poorly fossiliferous thick limestone (=Hertha?)
is present at the base of the section and is overlain by 7 feet of
Ladore Shale. 2) The Middle Creek Limestone of the Swope
which is 15 feet thick and forms a ledge near the center of the
section. It contains rare brachiopods and crinoid fragments. It is
overlain by 5 feet of Hushpuckney Shale which contains abundant
individuals of Derbyia sp. Several inches of fissile black shale
occurs near its top. 3) The uppermost Bethany Falls Limestone is
5 feet thick. The lower 1 foot contains fenestrate bryozoans,
Composita sp., and Neospirifer sp. brachiopods, and Neokonincko-
phyllum tushancnse. The overlying 4.5 feet contains rare phylloid
algae, abundant fenestrate bryozoans, Linoproduc-tus sp., and
Antiquatonia sp.

LOCALITY BF6

(Gravel pile) NW NW NW sec. 1, T. 23 S., R. 23 E., Linn
County, Kansas, 4 miles south and 1 mile west of Mound City,
Kansas. Dibunophyllum hystricosum COCKS, n. sp., Neokonincko-
phylum tushanense, and N. acolumnatum COCKS, n. sp. arc
present at the top of the Bethany Falls Limestone or at the base
of the Galesburg Shale. The corals occur together with abundant
fenestrate bryozoans, chonetids, Hystriculina sp., and crinoid stems.
Note: the condition of the outcrop suggests that the fossiliferous
shale has been moved in.
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LOCALITY BF7

NW corner, sec. 30, T. 29 S., R. 20 E., Neosho County, Kan-
sas. On roadcut of U.S. Highway 59, 5 miles south of Erie,
Kansas.

The Swope is approximately 4.5 feet thick. The basal 1.5 feet
of limestone is argillaceous. Algal calcilutite covers the argillaceous
limestone. On a bedding 2 feet from the base of the algal cal-
cilutite, one specimen of Geyerophyllum patulum COCKE, n. sp.,
several individuals of Neokoninckophyllum tushanense, and a
single unidentifiable dibunophyllid have been collected. None
were in growth position. Accompanying fauna includes Stereo-

stylus sp., ramose bryozoans, Antiquatonia sp., Corn posita sp., and
abundant crinoid stems.

LOCALITY BF8

NE corner of sec. 25, T. 22 S., R. 24 E., Linn County, Kansas.
In roadcut of U.S. Highway 169 and east-west county road. Four
units are recognizable in the Swope Formation: 1) a lower 1.5
feet of poorly fossiliferous marly calcilutite (Middle Creek Mem-
ber), 2) 5 feet of Hushpuckney Shale which contains a 1.2-feet
black shale in the lower half; Derbyia sp. brachiopods are ex-
tremely abundant above the black shale; 3) I to 1.5-foot thick
calcilutite in the lower Bethany Falls Limestone which contains
abundant Neokoninckophyllum tushanense as well as fenestrate
bryozoans, Composita sp., Neospirifer sp., and crinoid ossicles and
stems; and 4) 4.5 feet of calcilutite which contains rare ?phylloid
algae, Lophophyllidium sp., Linoproductus sp., Antiquato nia sp.,
fenestrate bryozoans, and abundant crinoid parts. No dissepimental
corals have been collected from the upper limestone.

DENNIS FORMATION

LOCALITY Winl

NW sec. 31, T. 19 S., R. 25 E., Linn County, Kansas, 0.2 mile
south of the Linn-Miami County line; in roadcut of U.S. Highway
69, 4 miles east and 1 mile north of La Cygne, Kansas. Neo-
koninckophyllum tushanense and N. acolumnatum COCKE, n. sp.
occur abundantly in the thin calcareous shales in the middle of
the upper 12 to 14 feet of the Winterset Member of the Dennis
Formation. The enclosing limestone contains abundant phylloid
algae. Few of the corals are in growth position and none are
noticeably abraded. Well-preserved individuals of Lophophyllidium
sp., Neospirifer sp., Antiquatotzia sp., Lino productus sp., Pulchratia
sp., Composita sp., and Hustedia sp. occur abundantly with the
neokoninckophyllids. The lower 15 feet which includes calcareous
shale, oolitic calcareous shale, and mottled calcilutite has no
rugose corals.

LOCALITY Win2

NW NE sec. 16, T. 26 S., R. 20 E., Allen County, Kansas.
Poor exposure in gully on north side of east-west county road.
Five feet of algal calcilutite and skeletal calcarenite of the Winter.
set Member is exposed. Dibunophyllum hystricosum COCKE, n sp.
is abundant locally on the uppermost exposed surface.

LOCALITY Win3

SE SW sec. 28, T. 18 S., R. 25 E., southeastern Miami County,
Kansas. In a quarry north of east-west county road. Approxi-
mately 32 feet of the Winterset Limestone Member (Dennis For-
mation) is exposed. Dibunophyllum hystricosum COCKE, n. sp.,

Neokoninckophyllum tushanense, and N. acolumnatum COCKE,
n. sp. occur sporadically along calcareous shale interbeds and thin

calcareous stringers in the lower 24 feet. None are apparently in
growth position. Generally present with the neokoninckophyllids

are well-preserved Neospirifer sp., Conzposita sp., Antiquatonia sp.,
Ptdchratia sp., furesania sp., and Lino productus sp.

LOCALITY Win8

SE sec. 20, T. 28 S., R. 19 E., Neosho County, Kansas. In
inactive quarry approximately 6.5 miles west of Erie, Kansas.

Fifty feet of the Winterset Member is exposed. The lower 43

feet of calcilutite contains no dissepimental corals. However,
Neokoninckophyllum tushanense and N. acolumnatum COCKE, n.

sp. are found in the upper 7 feet of well-bedded algal calcilutite.

Most were collected from the top of the limestone beds or in thin
calcareous shale interbeds. Accompanying invertebrates are

abundant and include large well-preserved Cornposita sp., Anti-

quatonia sp., Lino productus sp., fenestrate bryozoans, and crinoid

stems.

CHERRYVALE FORMATION

LOCALITY Weal

Near center sec. 27, T. 11 S., R. 24 E., Wyandotte County,
Kansas. Measured 100 yards north of entrance to Inland Under-
ground Storage along bluffs of Kansas River. Approximately 4.5

miles northeast of Holliday, Kansas. The Swope, Dennis, and Iola
are well exposed along the river bluffs. Only the Westerville
Member of the Cherryvale Formation contains dissepimental corals.
(See Loc. Dr1 for discussion of the Cement City locality.)

The Westerville Limestone consists of two parts: 1) a lower
10.5-feet thick sequence of interbedded limestones and shales, and

2) upper 4 feet of oolitic to skeletal calcarenite. The lower unit is
largely composed of sparry algal calcilutite and calcareous shales.
Neokoninckophyllum kansasense var. 1 is abundant and N. kan-
sasense var. 2 is represented by lesser numbers. A few transitional
forms are present. Few are entirely surrounded by limestone
matrix but have calices which extend into the calcareous shale.
Most specimens have been collected from the calcareous shale. The
prolific accompanying fauna includes very numerous Stereostylus

sp., fenestrate and ramose bryozoans, large Cotnposita, sp., Neo-

spirifer sp., Punctospirifer sp., Hustedia sp., Phricodothyris sp.,
Antiquatonia sp., chonetids, crinoid fragments, and gastropods.
Most show little evidence of abrasion.

The upper calcarenite is a fossilifcrous cross-bedded oolite in

the lower 3.5 feet; the upper 0.5 foot is a skeletal calcarenite. No
dissepimental corals arc present in either unit.

LOCALITY Wes2

Center of the east line, sec. 25, T. 49 N., R. 32 W., Jackson

County, Missouri. On U.S. Highway 435, 1 mile south of the
intersection of U.S. 70. In Kansas City, Missouri.

Approximately 20 feet of Westerville Limestone is exposed
here. In general the section is similar to that of Wes3. The upper
surface of the calcarenite is undulatory. Thousands of specimens
of Neokoninckophyllum kansasense are present, of which N.
kansasense var. 2 is more numerous. Few other fossils are present
and specimens of N. kansasense encrust other individuals of the
species or several may cluster on a common surface. Many widely
flaring forms typically have no attachment area and presumably
rested in the mud bottom.

LOCALITY Wes3

NW SE sec. 6, T. 48 N., R. 32 W., Jackson County, Missouri.



Rugose Corals, Upper Pennsylvanian of Kansas	 57

Active McClain quarry off James A. Reed Road in Kansas City,
Missouri.

The Westerville Limestone Member consists of 20 feet of cross-
bedded osagitic to oolitic calcarenite which is richly fossiliferous
particularly in fenestrate bryozoans, myalinid bivalves, gastropods,
and lesser numbers of Antiquatonia sp., Ittresania sp., and Corn-

posita sp. brachiopods. A few specimens of Neokoninckophyllum
kansasense var. 1 and var. 2 are found in a 6-inch shale at 7.5
feet from the top and at the contact between the highest beds of
the Westerville and green calcareous shale of the Quivira Member.

Three feet of the Cement City is present here from which
Caninia torquia, Dibunophyllum clathrum CocKE, n. sp., and
Geyerophyllum girtyi COCKE, n. sp., have been collected.

LOCALITY Bk!

Center north line, sec. 31, T. 18 S., R. 25 E., Miami County,
Kansas. In roadcuts of U.S. Highway 169 and intersecting east-
west county road.

Approximately 4 feet of badly weathered well-bedded nonalgal
calcilutite is present. Invertebrates are sparse but include lopho-
phyllid corals, fenestrate bryozoans, Cornposita sp., Antiquatonia

sp., and crinoid stems. Relatively rare Neokoninckophyllum peti-
lum COCKE, n. sp., and Geyerophyllum patulum COCKE, n. sp., are
enclosed in the calcilutitc matrix.

DRUM FORMATION

LOCALITY Dr'

Composite section, sec. 23 and 27, T. 11 S., R. 24 E., Wyan-
dotte County, Kansas City, Kansas. Section is along Kansas River
bluffs approximately 2 miles northeast of Turner, Kansas. Ap-
proximately 5 feet of laminated to fossiliferous calcilutite of the
Cement City Member is present, overlain locally by a few inches
of skeletal calcarenite. Shale seams contain the corals Lopho-
phyllidium sp., Dibunophyllum clathrum COCKE, n. sp., and
Geyerophyllum girtyi COCKE, n. sp. Caninia torquia occurs only
in the upper shale and calcarenite.

LOCALITY Dr2

S Y2, sec. 12, T. 11 S., R. 24 E., Wyandotte County, Kansas.
In the roadcut on north side of Kansas Highway 32. Total Cement
City Limestone is 9.5 feet. The rock is poorly fossiliferous cal-
cilutite in which fossils are concentrated along thin shale beds or
bedding surfaces. Fossils include numerous Syringopora sp., Stereo-

stylus sp., fenestrate bryozoans, Cornposita sp., Punctospirifer sp.,
Teguliferina sp., Hystriculina sp., crinoid cups and stems, and
rare trilobite fragments. Included in the shale beds and bedding
surfaces but largely concentrated on the upper surfaces of the
member are Dibunophyllum clathrum COCKE, n. sp., Caninia tor-

quit:, and Geyerophyllum girtyi COCKE, n. sp.

IOLA FORMATION

LOCALITY 12

SW SW SW sec. 33, T. 19 S., R. 22 E., Linn County, Kansas.
In road ditch north side of east-west county road, about 25 yards

east of small bridge.

Approximately 5 feet of the lower Iola Formation is poorly
exposed over sandstone and siltstone of the Chanute Formation.
Neither Paola Limestone Member or Muncie Creek Shale Member
can be identified. The Iola here is an invertebrate-calcilutite in

which abundant Dibunophyllum elegente COCKE, n. sp., occur
with fenestrate bryozoans, Cotnposita sp., and gastropods in the
upper 3 feet.

WYANDOTTE FORMATION

LOCALITY Wyl

NW NE sec. 28, T. 12 S., R. 22 E., DeSoto, Johnson County,
Kansas. In a small quarry in DeSoto, Kansas. Approximately 15.5
feet of Farley Limestone Member of the Wyandotte Formation,
1 foot of Bonner Springs Shale Formation and 12.5 feet of the
Plattsburg Limestone Formation are exposed in the quarry.

The lower 14 feet of the Farley consists of invertebrate-rich
algal calcilutite and thin calcareous shales. Geyerophyllum sp. cf..
G. broilii and Dibunophyllum parrot?: are distributed unevenly
throughout the algal limestone and calcareous shales. In the upper
3 feet of this sequence, Neokoninckophyllurn variabile CocKE,
n. sp., occurs abundantly in growth position along bedding sur-
faces. A 1.5-feet skeletal calcarenite which is barren of dissepi-
mental corals caps the Farley Limestone. The 1-foot thick Bonner
Springs Shale Formation contains sparse fragments of brachiopods
and bryozoans.

The Plattsburg Formation consists of 1) the Merriam Lime-
stone which is 4 feet thick and contains large numbers of Corn-

posita sp. and appears to be extensively burrowed, 2) 1.5 feet of
poorly fossiliferous Hickory Creek Shale. and 3) the Spring Hill
Limestone which is 7.0 feet thick. Dibunophyllum parvum, D.

valeriae. and Geyerophyllurn sp. cf. G. broilii occur sporadically
with abundant lophophyllid corals, bryozoans, and brachiopods.

LOCALITY Wy2

NW NW sec. 1, T. 13 S., R. 22 E., Johnson County, Kansas.
In a small abandoned quarry on south side of east-west county
road 4 miles south and 1.5 miles east of DeSoto, Kansas.

The Wyandotte Formation is represented by 15.5 feet of beds
with well-developed Argentine and Farley Limestones. The lower
10 feet is the Argentine Member. It is largely a well-bedded non-
algal calcilutite containing large numbers of crinoid fragments,
bryozoans, and brachiopods. Dissepimental corals are represented
by rare specimens of Dibunophyllum parvum and Geyerophyllum
sp. cf. G. broilii. The intervening Island Creek Shale is 1.0 foot
thick.

Only 4.5 feet of the well-bedded lower Farley Limestone is
exposed. Rock types range from invertebrate-rich calcilutite to
algal calcilutite in major beds to skims of skeletal calcarenite at the
top of the calcilutite beds. Neokoninckophyllum variabile COCKE,

n. sp., Dibunophyllum parvum, and Geyerophyllum sp. cf. G.

broilii occur throughout the unit but are more common in the
thin calcarenites.

LOCALITY Wy3

SE SE SW sec. 25, T. 12 S., R. 23 E., Johnson County, Kansas.
On east-west county road approximately 2 miles east of inter-
section of Kansas Highway 7 and Kansas Highway 10. Section is
well exposed along county road and large active quarry north of
the road. In addition to the entire Lansing Group, the Chanute,
Iola, and Lane Formations of the Kansas City Group are present
here. However, none will be discussed because they do not con-
tain dissepimental corals.

The upper member of the Kansas City Group, the Wyandotte
Formation, consists of five members. The lower two members, the
Frisbie Limestone and Quindaro Shale which are 5 feet and 3.5
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feet thick, respectively, contain no dissepimental corals. The
Argentine Limestone consists of 12 feet, of which the lower 10.5
feet is largely algal calcilutite to sparry algal calcilutite and thin
calcareous shale. Approximately 300 specimens of Dibunophyllum
parvum have been collected from a single hummock 150 yards
north in the lower Argentine. Many are in growth position and
a wide range of sizes exists here. In addition, large numbers of
other invertebrates are present including one specimen of Geyero-
phyllum sp. cf. G. broilil. D. parvum and G. sp. cf. G. broilii
occur sporadically throughout the algal-rich rock. The upper 2
feet of Argentine Limestone consists of crinoidal to bryozoan cal-
carenite with abundant molluscans, including Aviculopecten sp.

The Island Creek Shale Member of the Wyandotte is 8 feet
thick and contains ramose bryozoans, Cornposita sp., molluscan
debris, and crinoid fragments in the upper 2 feet.

The Farley Limestone, 22 feet thick, largely consists of algal-
rich calcilutite interspersed with thin calcareous shales, silty shales,
and skeletal calcarenite. Numerous well-preserved Neokonincko-
phyllum variabile Cocxe, n. sp., have been collected in the algal
limestones and calcareous shales. No dibunophyllids were found
at this locality. Bryozoans, Composita sp., Neospirifer sp., Anti-

quatonia sp., and gastropods are particularly abundant in the cal-
careous shales. Conicocylindrical, seemingly fasciculate G. sp. cf.
G. broilii with a spinose columella occur in great profusion in the
skeletal calcarenite near the top of the member.

The overlying Bonner Springs Shale and Plattsburg Limestone
contain no dissepimental corals.

LOCALITY Wy5

Near center south line, sec. 23, T. 12 S., R. 23 E., Johnson
County, Kansas. In a small abandoned quarry 1.5 miles northeast
of DeSoto, Kansas. Less than 10 feet of the Farley Member
(Wyandotte Formation) is exposed. Dibunophyllum parvum and
Geyerophyllum sp. cf. G. brotlfi occur abundantly in thin cal-
careous shale beds. Most corals were collected from float boulders
on the quarry floor.

LOCALITY Wy7

SE sec. 12, T. 11 S., R. 24 E., Wyandotte County, Kansas. On
north side of Kansas Turnpike 70 in Kansas City, Kansas.

Only the Argentine Member (Wyandotte Formation) is present
at the locality. The underlying Lane Shale is poorly exposed
southward toward Kansas Highway 32. The Frisbie Limestone,
Quindaro Shale, Argentine Members of the Wyandotte Formation,
are present on the south side of the Kansas Turnpike. The Frisbie
Limestone, 2.5 feet thick, and Quindaro Shale, 2.0 feet thick, con-
tain no dissepimental corals.

The exposed Argentine Limestone is 14.0 feet thick, well-
bedded, and consists of invertebrate-rich calcilutite with lesser
amounts of algal calcilutite. Dibunophyllum parvum and Neo-

koninckophyllum variabile COCKE, n. sp., are present within both
limestone types but are particularly abundant along calcareous
shale beds or stylolitic seams.

LOCALITY Wy8

SE SE SE sec. 8, T. 17 S., R. 21 E., Franklin County, Kansas.
Roadcut in county road. Undifferentiated Wyandotte beds 23 feet
thick are exposed.

Two units are recognized: 1) lower 20.5 feet of algal-rich
calcilutite, and 2) upper 2.5 feet of skeletal calcarenite. The lower
unit contains relatively abundant Geyerophyllum sp. cf. G. broilli

and Neokoninckophyllum variabile COCKE, n. sp., but relatively

few Dibunophyllum parvum. The accompanying fauna commonly
contains Lophophyllidium sp., fenestrate bryozoans, Enteletes sp.,
Echinoconchus sp., Antiquatonia sp., and crinoid fragments.

The upper 2.5 feet contain no dissepimental corals and only
rare fusulinids, bryozoans, and other skeletal material.

LOCALITY Wy9

NE NE sec. 32, T. 13 S., R. 23 E., Johnson County, Kansas.
In Olathe Lake spillway. Approximately 2 miles west of Olathe,
Kansas. Wyandotte Limestone 64 feet thick is well exposed here.

The Frisbie Limestone is slightly less than 2 feet thick and
largely consists of calcilutite containing organic fragments coated
by stromatolites. Also present are fenestrate bryozoan fragments,
Cornposita sp. and unidentified gastropods. The Quindaro Shale
is a 2-inch thick calcareous shale containing fragmented skeletal
material. No dissepimental corals have been collected from the
lower two members of the Wyandotte.

The Argentine Limestone is 35.5 feet thick and consists of a
lower 29.5-feet algal-rich calcilutite to algal calcarenite and an
upper 6 feet of poorly fossiliferous calcilutite and crinoidal cal-
carenite. A few specimens of Neokoninckophyllum variabile

COCKE, n. sp., Dibunophyllum parvum, and Geyerophyllum sp. cf.
G. broilfi have been collected along bedding surfaces and are ac-
companied by Punctospirifer sp., Composita sp., and crinoid frag-
ments. Corals were not found in the upper 6 feet of Argentine
Limestone. The Island Creek Shale is fossiliferous, containing
abundant fusulinids, fenestrate bryozoans, and small brachiopods.

The Farley Limestone, 25.5 feet thick consists of a lower 18.5
feet of algal-rich calcilutite and an upper 7.0 feet of oolitic cal-
carenite and algal calcarenite. Phylloid algae, fusulinids, Lopho-
phyllidium sp., fenestrate bryozoans, Cornposita sp., juresania sp.,
Echinoconchus sp., Anfiquatonia sp., and crinoid fragments are
particularly common in the lower 4.5 feet of the lower unit.
Neokoninckophyllum variabile and Geyerophyllum sp. cf. G. broilfi

occur sporadically throughout the next 14 feet of algal calcilutites
and calcarenites with abundant Coin posita sp. and fenestrate bryo-
zoans. Corals have not been collected from the 7.0 feet of oolites
and organic calcarenite which caps the Farley Limestone.

LOCALITY Wy10

SW SW sec. 29, T. 13 S., R. 23 E., Johnson County, Kansas.
In quarry north of east-west county road, 2.5 miles west of Olathe,
Kansas.

The upper three members of the Wyandotte Formation, the
Bonner Springs Formation, and the Merriam Limestone Member
of the Plattsburg Limestone are present. The Wyandotte Argentine
Limestone consists of 1) wavy bedded 13 feet of algal-rich cal-
cilutite and a few thin calcareous shale, 2) 5 feet of osagitic
skeletal calcarenite containing ramose and fenestrate bryozoans,
crinoid fragments, and the large clam Aviculopecten sp. Neo-

koninckophyllum variabile and Geyerophyllum sp. cf. G. broilfi
occur rarely in the algal calcilutite. The Island Creek, 1.5 feet
thick, is a poorly fossiliferous calcareous shale which contains no
rugose corals.

The Farley Limestone Member (Wyandotte Formation), con-
sists of 27 feet of invertebrate-rich calcilutite, algal calcilutite, and
thin calcareous shales. Specimens of Geyerophyllum sp. cf. G.

broilii have been collected from the lower 5.5 feet of algal cal-
cilutite. They are particularly abundant within thin shales and
stylolitic seams. Antiquatonia sp., abundant crinoid stems, and
Composita sp., accompany the geyerophyllids.
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The Bonner Springs Shale Formation is 19 feet thick and the

Merriam Limestone (Plattsburg Formation) is 5 feet thick. Neither
contains dissepimental corals.

LOCALITY Wyll

SE NW sec. 9, T. 13 S., R. 22 E., Johnson County, Kansas.
On east wall of inactive Sunflower Munitions Quarry, south side of

cast-west county road, approximately 2.5 miles south of DeSoto,
Kansas.

The Wyandotte Formation is represented by the upper 37.5

feet of Argentine Limestone, 1.2 feet of Island Creek Shale, and

14.5 feet of Fancy Limestone. In addition, 30 feet of Bonner
Springs Shale is exposed, capped by 7 feet of lower Plattsburg

Limestone. Dissepimental corals have been collected from the
lower Farley Limestone only.

The lower 10 feet of Fancy contains small numbers of Neo-
koninckophyllum variablle COCKE, n. sp., Dibunophyllum parvum,

and Geyerophyllum sp. cf. G. broilii within an invertebrate algal-
rich calcilutite. Other abundant fossils include fenestrate bryozoans,

crinoid fragments, and the brachiopods Cornposita sp., Enteletes

sp., and Antiquatonia sp.

LOCALITY Wy12

SW SW sec. 31, T. 14 S., R. 14 E., Johnson County, Kansas.

In an active quarry, 0.3 mile west of U.S. Highway 69, north of

east-west county road. Section modified from one measured by
D. J. CROWLEY (1966, p. 171-172). The lower two members of

the Wyandotte are not definitely recognized here. Total Wyan-
(lotte exposed is 55 feet.

Approximately 30 feet of Argentine Limestone is exposed in

a quarry and small creek bed west of the quarry. The rock is

largely algal calcilutite. Phylloid algae increase in abundance
upward. A few specimens of Dibunophyllum part/ton and Geyero-

phyllum sp. cf. G. broilii have been collected in the upper 10 feet,
accompanied by fenestrate bryozoans, Composita sp., Punctospirifer

sp., Hustedia sp., and echinoderm fragments.

The Island Creek is a 0.5-foot thick calcareous shale in which
fusulinids, fenestrate and ramose bryozoans, Punctospirifer sp.,

cchinoid spines, and crinoid fragments are common. No (lissepi-

mental corals are present.

Three lithic units can be recognized in the Farley Limestone.

1) A lower unit is a 25-feet calcilutite containing abundant phyl-

loid algae. Fusulinids, fenestrate bryozoans, and productids are

extremely common in the lower 0.5 foot. Within the algal-rich

calcilutite, Neokoninckophyllum variabile and Geyerophyllum sp.

cf. G. broilii are sparse. Fenestrate bryozoans, Cornposita sp.,

Hustedia sp., Antiquatonia sp., and crinoid fragments are com-

mon. The upper 1 to 1.5 feet consists of algal to skeletal cal-

carenite in which no dissepimental corals are found. 2) The

middle unit of the Farley consists of approximately 2.5 feet of

silty unfossiliferous shale. 3) The upper unit is a 6-feet thick

calcarenite, the lower 1.5 feet composed of coated skeletal cal-

carcnitc with Myalina sp. and crinoid fragments particularly

abundant. The overlying 4.5 feet of algal calcarenite is rich in the

alga Archaeolithophyllum sp., fenestrate bryozoans, Composita sp.,

and crinoid fragments. No dissepimental corals have been col-

lected from the upper two units of the Farley Limestone. Several

feet of Bonner Springs Shale Formation overlies the Wyandotte

Limestone.

PLATTSBURG FORMATION

LOCALITY Pb!

NW SE sec. 34, T. 20 S., R. 19 E., Anderson County, Kansas.
In abandoned quarry one-eighth mile south of FAS 10, approxi-
mately 2.5 miles southwest of Garnett, Kansas.

About 32 feet of the upper Spring Hill Member (Plattsburg

Formation) is exposed here. The lower 6 feet consists of dense
nonalgal calcilutite interspersed with thin skims of fusulinid-rich

calcarenite which contain few specimens of Neokoninckophyllum

variabile, Dibunophyllum parvum, D. valeriae, and Geyerophyilum
sp. cf. G. broilii. Commonly the accompanying fauna is domi-
nated by large fusulinids and echinoid spines, Antiquatonia sp.,
Hystriculina sp., Composita sp. and fenestrate bryozoans. All
faunal elements are most numerous in depressions along bedding
planes. The overlying 18 feet of calcilutite shows marked increase
in phylloid algal content upward and a general decrease in fauna
including dissepimental corals. Overlying the algal calcilutite is
6.5 feet of skeletal calcilutite consisting largely of fusulinids,
fenestrate bryozoans, crinoid stems, echinoid spines, Cotnposita
sp., large "Euconospira" sp., and the nautiloid Titanoceras sp.
Particularly spectacular arc large colonies of the stromatoporoid
Parallelopora sp. which reach 6 feet across. Geyerophyllrem sp. cf.
G. broilii is found throughout the calcarenite but most specimens
are abraded. A few representatives of the species are on the

stromatoporoid in growth position. The uppermost bed of this
section is a I.5-feet thick sparry algal calcilutite which contains
no invertebrates.

LOCALITY Pb2

NW NW sec. 6, T. 20 S., R. 20 E., Anderson County, Kansas.
East side of Kansas Highway 59, 4 miles north of Garnett, Kan-
sas. The three divisions of the Plattsburg are recognized here:
1) Merriam Limestone slightly less than 3 feet thick, 2) 4-inch
thick Hickory Creek Shale, 3) Spring Hill Limestone 16.5 feet
thick. No dissepimental corals are present in the lower members;
lophophyllids are rare in the Merriam Limestone.

Here at the northern edge of the northern Plattsburg algal-
mound complex the unit is quite variable. Five subdivisions are

recognized. 1) The lower 2 feet consists largely of nonalgal cal-
cilutite with bryozoans, brachiopods, and fragmental crinoids.

2) Nona Igal calcilutite 7.5 feet thick is generally similar to the
lower 2 feet except that Neokoninckophyllum variabile, Dibuno-

phyllum parvum, D. valeriae, and Geyerophyllutn sp. cf. G. broilii
occur sporadically along thin calcareous shales, stylolitic contacts,
and thin calcarenites. The upper 2 feet has increased amounts of

phylloid algae. 3) Sparry algal calcilutite occurs in a 1.2-feet bed;

few invertebrate fragments and no corals are present. 4) Skeletal
calcarenite 3.4-feet thick comprises the succeeding unit. Only a
few specimens of Geyerophyllum sp. cf. G. brollii are present. The
stromatoporoid Parallelopora sp. forms large masses locally. 5)

Slightly more than 2 feet of sparry algal calcilutite caps the
section. No invertebrates have been collected from this unit.

LOCALITY Pb3

Middle sec. 23, T. 20 S., R. 19 E., Anderson County, Kansas.
In ditch on south side of Kansas State Highway 31, 2 miles north-
west of Garnett, Kansas. Exposures are poor and exact strati-
graphic position within the Spring Hill Member is not de-
terminable.

A total of 18 feet of Spring Hill Limestone crops out here.
The lower 10 feet is a highly fossiliferous calcilutite in which
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bryozoans, brachiopods, and rare algae occur with abundant
Neokoninckophyllum variabile, Dibunophyllum parvum, D. val-
eriae, and Geyerophyllum sp. cf. G. broilii. This is overlain by a
skeletal calcarenite in which numerous fusulinids and echinoid
spines are present. Corals were not collected in the calcarenite.
The overlying 5 feet is a calcilutite similar to that of the lower
10 feet but contains several calcarenitic limestone interbeds.

LOCALITY PM

SW NW sec. 27, T. 20 S., R. 19 E., Anderson County, Kan-
sas. On north side of winding east-west county road, approxi-
mately 2.5 miles west of Garnett, Kansas. Exact stratigraphie posi-
tion within the Spring Hill is not determined.

Well-bedded fossiliferous calcilutite 12.5 feet thick is exposed.
A few beds contain sparse phylloid algae. Calcilutite contains
abundant fusulinids, Cornposita sp., and crinoid parts, as well as
Neokoninckophyllum variabile, Dibunophyllum parvum, D.

valeriae, and Geyerophyllum sp. cf. G. broilii. All bedding sur-
faces have a skim of richly fossiliferous fine calcarenite dominated
by fusulinids, echinoid spines, and crinoid fragments. Brachiopods
include Composita sp., Hystriculina sp., Crurithyris sp., and rare
Derbyia sp. Fenestrate bryozoans are extremely rare. N. variabile,
D. parvum, and G. sp. cf. G. broilii occur abundantly in growth
position.

LOCALITY Pb5

SE NE sec. 4, T. 21 S., R. 20 E., Anderson County, Kansas.
In small quarry on north side of east-west county road on east
side of hill, 2 miles south and 0.5 mile east of Garnett, Kansas.
Exact position in the Spring Hill Limestone is unknown.

About 15 feet of Spring Hill Limestone is poorly exposed. The
limestone is a well-bedded calcilutite which contains abundant
fenestrate bryozoans, Composita sp., and Punctospirifer sp. Dis-
sepimental corals, Neokoninckophyllum variabile, Dibunophyllum

valeriae, and Geyerophyllum garnettense COCKE, n. sp., occur abun-
dantly on calcarenitic skims at the top of several calcilutite layers.
They are accompanied by crinoid fragments, Composita sp., fene-
strate bryozoans, and lophophyllid corals.

Approximately 6 feet of similar rock is exposed in a roadcut
west to the top of the hill. However, no dissepimental corals have
been recovered from these rocks.

LOCALITY Pb6

Sec. 18, T. 11 S., R. 23 E., Leavenworth County, Kansas. In
roadcut on south side of Kansas Turnpike 70, 1.25 miles west of
Bonner Springs Interchange.

The Plattsburg is 18.5 feet thick, consisting in ascending order
of Merriam Limestone, 2.5 feet; Hickory Creek Shale, 1.0 feet;
Spring Hill Limestone, 15 feet. Because only lophophyllid corals
are present in the lower two members, they are not discussed in
detail here.

The Spring Hill Limestone largely consists of invertebrate-

rich calcilutite with thin calcareous shales and fine calcarenites.

Neokoninekophyllum variabile, Dibunophyllurn parvum, D. va-

leriae, and Geyerophyllum sp. cf. G. broilii are distributed through-

out the unit but are somewhat more numerous along bedding

surfaces, calcareous shale calcarenite skims, and stylolitic con-

tacts. Accompanying fauna includes fusulinids, lophophyllid corals,

fenestrate and ramose bryozoans, Lino productus sp., Cornposita

sp., Neospirifer sp., chonetids, Enteletes sp., several molluscan
genera, crinoid fragments, and echinoid spines.

LOCALITY Pb7

NW sec. 18, T. 30 S., R. 16 E., Wilson County, Kansas. In
active Carr Quarry less than 1 mile northwest of Neodesha, Kan-
sas.

Approximately 25 feet of Plattsburg algal limestone is exposed,
overlain by 3 to 4 feet of oolitic skeletal calcarenite. A thin cal-
cilutite containing abundant fragments of the alga Archaeolitho-
phyllum sp. locally caps the less algae-rich limestone. Neoko-
ninckophyllum variabile and Dibunophyllum valeriae occur in
growth position in a thin shale bed below the Archaeolithophyllum
cap. No corals are found in the 3.5-feet thick oolitic skeletal cal-
carenite which is the uppermost bed of the Plattsburg Formation.
Corals have not been collected in the overlying Vilas Shale and
Stanton Limestone.

LOCALITY Pb8

WV2, sec. 19, T. 19 S., R. 15 E., Wilson County, Kansas. In
north end of active quarry in southern part of Fredonia, Kansas.
Approximately 31 feet of limestone is exposed in the north end of
the quarry. Most represents Stanton Limestone but the lower part
probably represents transitional beds between the Plattsburg and
Stanton across the Vilas Shale interval. Laterally, the section rep-
resents the transition between the Stanton algal complex at the
south and a Stanton channel deposit to the north. The lower 2
feet consists of algal calcilutite to calcarenite and calcareous shale
interbeds. The limestone bed contains abundant fusulines, echinoid
spines, fenestrate bryozoans, Punctospirifer sp., Cons posita sp. and
Rhipidomella sp. Neokoninckophyllum variabile and N. acolum-

natum COCKE, n. sp., are found abundantly in growth position,
particularly along upper surfaces of the calcilutite. Approximately
6 feet is covered.

Overlying the covered interval is 23 feet which has lenticular
skeletal calcarenites and algal calcilutites. Algal and sponge con-
tent increases upward. No dissepimental corals have been found
in this interval; however, a single unidentifiable neokonincko-
phyllid has been obtained from equivalent beds in the southwest
corner of the quarry.

LOCALITY Pb9

SW NW sec. 32, T. 29 S., R. 15 E., Wilson County, Kansas.
On northeast side of St. Louis-San Francisco railroad track along
Fall River. Approximately 4 miles southeast of Fredonia, Kansas.

The Plattsburg Limestone is 38 feet thick and consists of
1) lower 25 feet of massive algal limestone which contains a few
bryozoan and crinoid fragments, 2) 11 feet of crinoid-rich skeletal
calcarenite which has a few Neokoninckophyllum variabile and
Dibunophyllum valeriae along the upper undulating surface, and
3) 2 feet thick oolitic calcarcnite containing the stromatoporoid
Parallelopora sp., fusulines, Aviculopecten sp., and Meekella sp.
The overlying Vilas consists of 6 feet of shale and thin algal
calcilutites in which no dissepimental corals have been found.

LOCALITY Pb10

SW NW sec. 24, T. 31 S., R. 15 E., Montgomery County,
Kansas. In active quarry north of road 1 mile west and 0.5 mile
north of Sycamore, Kansas.

Total Plattsburg thickness is 82 feet. The lower 57 feet con-
sists of interbedded sponge-rich interbeds of calcilutite and cal-
careous shales which contain no dissepimental corals. The upper
25 feet largely consists of algal calcilutite and a few calcareous
shale interbeds. Fusulinids and crinoids become increasingly abun-
dant in the upper 6 feet of algal rock. Specimens of Neokonincko-
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phylum variabile COCKE, n. sp., were found 14 feet from base of
the algal rock. Crinoicl stems, bryozoans, and brachiopods are

moderately abundant in the calcareous shales. A single unidentifi-
able geyerophyllid was collected from a float boulder on the quarry
floor.

LOCALITY Pbll

SW SE sec. 23, T. 30 S., R. 15 E., Wilson County, Kansas.

On Kansas Highway 96, 3 miles west of Neodesha, Kansas.

Two dissepimental-bearing units are present: the Plattsburg
Formation and Captain Creek Limestone Member of the Stanton
Formation. The Plattsburg, 105 feet thick, is separated from the

Captain Creek by a 9-feet interval of Vilas Shale Formation com-
prised of calcareous shale and thin algal and invertebrate-rich
calcilutites. The exposed Captain Creek is approximately 10 feet
thick.

The Plattsburg is composed of 1) lower interbedded calcilu-

tites and calcareous shales which are 38 feet thick and have

numerous sponges and other invertebrates, 2) 22 feet of poorly
fossiliferous pelletal calcilutite, 3) algal-rich calcilutite which is
42 feet thick and becomes increasingly interbedded with shale in
the upper 20 feet and 4) skeletal to oolitic calcarenite and cal-
careous shale which attains 13 feet in thickness.

Dissepimental corals, Neokoninckophyllurn variabile, are found
on a single 4-feet high hummock in unit 3 approximately 15 feet
below the top. The corals are present near the crest of the hum-
mock. Most are in growth position. Fusulines, echinoid spines,
long articulated crinoid stems, Composita sp., and fenestrate bryo-

zoans make up the accompanying fauna.
The Captain Creek Limestone is incompletely exposed here. It

is an algal calcilutite to sparry algal calcilutite approximately 10

feet thick. Neokoninckophyllum heckeli COCKE, n. sp., occurs in
a zone approximately 4 feet from the base. Individuals are sur-
rounded by sparry algal calcilutite and none are in growth position.

LOCALITY Pb13

NE NE sec. 3, T. 29 S., R. 15 E., Wilson County, Kansas.
"West side of a southeast-flowing stream, 4 miles east and I mile

north of Fredonia, Kansas.
As much as 20 feet of oolitic calcarenite is present. The beds

dip eastward, as opposed to the general gentle west dip of Penn-
sylvanian units. A single specimen of Neokoninckophyllum vari-

ahile was found. The epitheca is missing and the specimen is
encrusted by a massive bryozoan. Accompanying fauna includes
lophophyllid corals, bryozoans, Dielasma sp., Composita sp., Mya-
lina sp., and crinoid cups representing several crinoid genera.

STANTON FORMATION

LOCALITY Stl

NE sec. 18, T. 29 S., R. 16 E., Wilson County, Kansas. Road-
cut on Kansas Highway 47, 1.5 miles west of Altoona, Kansas.
Highest limestone unit is exposed. Both Plattsburg and lower
Stanton Formations are exposed here. Neither unit is an algal
mound here but less than 2 miles southwest, both form typical
algal-mound complexes.

The Plattsburg is approximately 20 feet thick and consists of
interbedded sponge-rich calcilutite and calcareous shale beds. The
alga Archaeolithophyllum sp. is locally abundant. No dissepimental

corals were collected.
The lowest Stanton (Captain Creek or Stoner) is a 35- to 40-

feet thick channel deposit of skeletal calcarenite. It is extensively

cross-bedded. Skeletal grains largely consist of crinoid stem frag-
ments, fenestrate bryozoans, brachiopods, phylloid algal remains

and sponges. The bryozoan Glyptopora sp. and the brachiopod
Schizophoria sp. occur here. In Kansas these have been collected
only from the channel deposits or associated facies. Abraded speci-
mens of Neokoninckophyllum heckeli, Dibunophyllum valeriae,

Caninia torquia, and Geyerophyllum cylindricurn occur sporadically
throughout the unit.

LOCALITY St2

See Loc. Pb8.

LOCALITY St3

SW SW NW sec. 23, T. 29 S., R. 14 E., Wilson County,
Kansas. In a small stock pond approximately 1.5 miles south and

1 mile west of Fredonia, Kansas. Surface exposure of lower
Stanton channel calcarenite; not measured.

A few feet of skeletal calcarenite particularly rich in crinoid

and bryozoan debris is exposed here. Caninia torquia, Neo-

koninckophyllum heckeli, Dibunophyllum valeriae, and Geyero-

phyllurn cylindricum are abundant. All are extensively abraded.

LOCALITY St4

Center sec. 16, T. 32 S., R. 15 E., Montgomery County, Kan-
sas. In an abandoned quarry approximately 3 miles northwest of

Independence, Kansas. Measurements are approximate.
Approximately 30 feet of massive algal calcilutite of the Cap-

tain Creek Limestone are overlain by 10 to 15 feet of calcareous
shale and limestone in prominent swells and swales. Dibunophyl-

lum valeriae is rare in the calcareous shale. The diverse and
abundant accompanying fauna includes Lophophyllidium sp.,
ramose and fenestrate bryozoans, Composita sp., Punctospirifer
sp., Hustedia sp., Antiquatonia sp., gastropods, pclecypods, and

several crinoid genera, including abundant Lecythiocrinus sp.

LOCALITY St5

Center south line, sec. 22, T. 29 S., R. 15 E., Wilson County,
Kansas. On east-west county road, 4.5 miles west and 1 mile
south of Altoona, Kansas. Section not measured. Corals were
collected from float in the road ditch. Neokoninckophyllum heckeli
and Dibunophyllum parr:1m are found in algal calcilutite of the
lower to middle Stanton Formation.

LOCALITY St8

NW NW NW sec. 28, T. 31 S., R. 15 E., Montgomery County,
Kansas. In small quarry on the south side of east-west county
road, 4 miles west of Sycamore, Kansas.

Eight feet of the Captain Creek Limestone Member is exposed.
The lower 5 feet is an algal-poor, fossiliferous calcilutite. The
fauna is dominated by fusulinids, echinoicl spines, and crinoid
stems. Large basket-shaped calcisponges measuring 2 feet in diam-
eter and 6 inches in height are common on the quarry floor.
Specimens of Neokoninckophyllurn heckeli and Dibunophyllum
valeriae occur abundantly in growth position on the surface of
the sponges. In addition, other specimens lie inside the concave
center of the sponge or are scattered unevenly around the outer
periphery.

LOCALITY StIO

SE SE sec. 27, T. 25 S., R. 17 E., Woodson County, Kansas.
Section not measured. Corals were collected from float in north-
south county road ditch. Several feet of Stoner channel cal-
carenite are poorly exposed. Neol(oninclophyllum heckeli is rare.
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LOCALITY St11

SW SW SE sec. 4, T. 29 S., R. 15 E., Montgomery County,
Kansas. New roadcut 0.5 mile northwest of Elk River Dam, ap-
proximately 5 miles northwest of Independence, Kansas. Section
measured by P. H. HECKEL.

The entire Stanton is exposed. It consists largely of phylloid
algal calcilutite with lesser thicknesses of invertebrate-rich calci-
lutites, fossiliferous shale and sandstone. Total thickness of the
Stanton is approximately 120 feet. The Captain Creek Member is
65 feet thick, Eudora Shale 10 to 15 feet, Stoner Limestone 20
feet, Rock Lake Shale 2 feet, and the South Bend Limestone 22
feet. In addition, several feet of the underlying Vilas Shale and
overlying Weston Shale is exposed. Dissepimental corals are

Present in the Captain Creek and the South Bend Limestones.
Neokoninckophyllum heckeli COCKE, n. sp., and Dibunophyl-

mum valeriae occur in a 2- to 3-feet interval of invertebrate-rich
calcilutite approximately 10 feet from the base of the Captain
Creek Limestone. Algae-rich calcilutites overlie and underlie the
interval. The corals are rare and none were in growth position.
Accompanying fauna includes abundant fusulinids, fenestrate bryo-

zoans, crinoid stems, and lesser numbers of Enteletes sp., Com-
posita sp., and productids.

Dibunophyllum dibolium COCKE, n. sp., is found in algal
calcilutite and sparry algal calcilutite approximately 7 feet from
the top of the South Bend Limestone. None are in growth posi-
tion. The accompanying sparse fauna includes crinoid stems and
procluctids.

LOCALITY St14

NE SE sec. 2, T. 28 S., R. 15 E., Wilson County, Kansas. In
abandoned quarry. Section not measured precisely. Approximately
27 feet of lower Stanton (Captain Creek) is exposed. The lower
25 feet is composed of algal-rich calcilutite and the upper 2 feet
is skeletal calcarenite. Neokoninckophyllun: heckeli and Dibuno-
phylum parvum have been collected from the uppermost surface
of the algal limestone and from float derived from this interval.

LOCALITY St16

SE SW sec. 7, T. 30 S., R. 15 E., Wilson County, Kansas.
Approximately 7 miles northwest of Neodesha, Kansas, in an
abandoned quarry. Section not measured precisely.

Twenty feet of Captain Creek algal calcilutite is exposed here.
Neokoninckophyllum heckeli, Dibunophyllum parvum, and Geyero-

phyllum cylindricum occur sporadically throughout the unit.

LOCALITY St17

NE NE sec. 15, T. 28 S., R. 15 E., Wilson County, Kansas.
In an abandoned quarry south of railroad tracks less than 1 mile
south of Benedict, Kansas. Section not measured precisely. Ap-
proximately 33 feet of Stoner Limestone is exposed.

Four units are recognized: 1) a basal 22 feet of algal-rich

calcilutite, 2) 1-foot of fossiliferous calcareous shale, 3) 7 feet of

algal invertebrate-rich calcilutite and calcarenite, and 4) 3.5 feet

of fusulinid and bryozoan-rich skeletal calcarenite. Poorly pre-

served abraded Canna torquia and Dibunophyllum parvum are

moderately abundant in unit 4.

LOCALITY St18

SE SW sec. 3, T. 13 S., R. 21 E., Douglas County, Kansas, on

Kansas Highway 10, approximately 1.5 miles east of Eudora,

Kansas.

Eight feet of Stoner Limestone are exposed and overlie 5 feet
of Eudora Shale. The Stoner consists of well-bedded fossiliferous
calcilutite to fine calcarenite. The only dissepimental coral col-
lected is Dibunophyllum parvum which is restricted to bedding
surfaces in the lower 1 foot of the unit. Accompanying fauna
consists of small Cornposita sp. and crinoid stems.

LOCALITY St19

SW sec. 5, T. 31 S., R. 15 E., Montgomery County, Kansas, 1

mile north and 5 miles west of Brickton, Kansas. Dibunophyllurn
parvum and D. valeriae were collected from Stanton (?Stoner)

float in a county road ditch. Section was not measured.

LOCALITY St20

SE NE sec. 22, T. 29 S., R. 14 E., Wilson County, Kansas.
Surface exposure in pasture, on Odell farm approximately 1.5 miles

south and 1.2 miles west of Fredonia, Kansas. Section was not
measured.

Specimens were collected from the highest bedding surface ex-
posed in the lower Stanton channel calcarenite. Caninia torquia

is particularly abundant; Neokoninckophyllum heckeli and Geyero-

phyllum cylindricum are poorly represented.

LOCALITY St23

NE sec. 18, T. 32 S., R. 14 E., Montgomery County, Kansas.

South bank of Elk River on both east and west side of county
road bridge, approximately 1.5 miles south and slightly west of

Elk City, Kansas.
Twenty feet of massive South Bend Member (Stanton Forma-

tion) is present. Invertebrate-rich calcilutite dominates the section

although phylloid algal calcilutite is common. Dibunophyllum

dibolium COCKE, n. sp., and poorly preserved Neokoninckophyllum
heckeli COCKE, n. sp., occur in the lower 6 feet and are particu-

larly common where fusulinids and echinoid spines are abundant.
In addition, crinoid fragments, bryozoans, Composita sp., Anti-

qttatonia sp., and ?Enteletes sp. occur.

LOCALITY St26

SW SE sec. 28, T. 32 S., R. 14 E., Montgomery County, Kan-
sas. On U.S. Highway 160 approximately 7 miles west of Inde-
pendence, Kansas.

Five feet of nonalgal fossiliferous well-bedded calcilutites of the
South Bend Member overlie several feet of sandstone. Dibuno-
phyllum dibolium is found in growth position on the uppermost
surface exposed and is accompanied by very abundant sponges,
crinoid stems and cups and ramose bryozoan colonies.

LOCALITY St27

Center east line sec. 23, T. 18 S., R. 19 E., Franklin County,
Kansas. In an abandoned quarry west side of north-south road.
One mile south of Princeton, Kansas and 0.5 mile south of U.S.
Highway 59.

Four members of the Stanton Formation are exposed here:
Eudora black shale, 0.5 feet thick; Stoner Limestone, 11.5 feet;
Rock Lake Shale consisting of 5.5 feet of limestone and thin shale;
and South Bend, 4.9 feet. Only the Stoner Limestone contains
dissepimental corals.

The Stoner consists of well-bedded fossiliferous calcilutite.

Dissepimental corals are Caninia torquia and a single unidentifiable

geyerophyllid. These occur sporadically in the upper 4 feet. Ac-

companying fauna includes fenestrate bryozoans, Neospirifer sp.,
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Punctospirifer sp., Composita sp., Enteletes sp., Lino productus sp.,

Antiquatonia sp., and abundant crinoid stems. The fauna and the
dissepimental corals are concentrated largely along bedding sur-
faces.

LOCALITY St28

Middle of west line, SW 34, T. 12 S., R. 23 E., Johnson
County, Kansas, on Kansas Highway 7 and 10, 1.2 miles south

of intersection of the two highways.

Three members of the Stanton Formation arc exposed: Cap-

tain Creek Limestone, 4.3 feet thick; Eudora Shale, 7.0 feet;

Stoner Limestone, 5.2 feet. Only the Stoner Limestone contains

dissepimental corals. Approximately 8.5 feet of underlying Vilas

Shale is exposed.

The Stoner Limestone is a nonalgal calcilutite which in addi-
tion to rare specimens of Dibunophyllum parvum contains abun-
dant invertebrates including fenestrate and ramose bryozoans,
Composita sp., and crinoid stems. D. parvtim is distributed un-
evenly throughout the limestone. None arc in growth position.

LOCALITY St29

SE sec. 17, T. 13 S., R. 21 E., Douglas County, Kansas. In an
abandoned quarry on east side of north-south county road. Meas-
urements arc approximate.

Ten to 12 feet of well-bedded fossiliferous calcilutitcs and fine
calcarenites of the Stoner Member. No in situ corals were col-
lected. A few Caninia torquia and a single questionable geyero-
phyllid have been collected from float blocks on the quarry floor.

EXPLANATION OF PLATES

PLATE 1

Dibunophyllum (Fig. 1-13); all figures X 1.75.

FIGURE

1. Dibunophyllum valeriae NEWELL, 1935, Loc. Wy3, Farley
Limestone (Wyandotte Formation).--la. Ext. side view. 	
lb. Transv. sec, badly silicified; counter-cardinal plane verti-
cal; note prominent inner wall and typical dibunophylloid
columella.-1c. Long. sec, perpendicular to counter-cardinal
plane; note prominent inner wall.

2. D. hystricosum COCKE, n. sp., paratype (SUI 33903), Loc.
Win3, Wintcrset Limestone (Dennis Formation). Transv. sec.
in high ephcbic stage.

3. D. hystricosum COCKE, n. sp., holotype (SUI 33904), Loc.
BF6, Bethany Falls Limestone (Swope Formation).--3a.
Transv. sec. near base of calyx; counter-cardinal plane verti-
cal.-3b. Long. sec. perpendicular to counter-cardinal plane.

4. D. hystricosum COCKE, n. sp., paratype (SUI 33902), Loc.
Win3, Winterset Limestone (Dennis Formation). Transv.
sec.; counter-cardinal plane vertical; note well-developed dibu-
nophylloid columella.

5. D. hystricosum COCKE, n. sp., Loc. BFI, Bethany Falls Lime-
stone (Swope Formation). Ext. side view of small specimen.

6. D. hystricosum COCKE, n. sp., Loc. Win!, Winterset Limestone
(Dennis Formation). Ext. side view of elongate specimen;
note prominent calicular boss.

7. D. hystricosum COCKE, n. sp., Loc. BFI, Bethany Falls Lime-
stone (Swope Formation). Transv. sec.; counter-cardinal
plane vertical.

8. D. valeriae NEWELL, 1935, Loc. Pb1, Spring Hill Limestone
(Plattsburg Formation).-8a. Transv. sec.; counter-cardinal
plane vertical; note prominent inner wall and typically
dibunophylloid columella.-8b. Long. sec, perpendicular to
counter-cardinal plane.

9. D. valeriae NEWELL, 1935, Loc. Pb3, Spring Hill Limestone
(Plattsburg Formation). Transv. scc , in calyx; counter-cardi-
nal plane vertical; note lanceolate major septa and absence of
minor septa in some interloculi.

10. D. valeriae NEWELL, 1935, Loc. Pb8, transitional beds between
Plattsburg and Stanton Formations.-10a. Transv. sec, in
high ephebic stage; note columella is not typically dibuno-
phylloid and extreme shortness of minor septa.-10b. Long.
sec. perpendiicular to counter-cardinal plane.

Il. D. valeriae NEWELL, 1935, Loc. Pb8, Spring Hill Limestone

(Plattsburg Formation). Transv. sec.; counter-cardinal plane
vertical.

12. D. valeriae NEWELL, 1935, Loc. PK Spring Hill Limestone
(Plattsburg Formation). Transv. sec.; counter-cardinal plane
vertical; note well-developed inner wall and tlibunophylloid
columella.

13. D. valeriae NEWELL, 1935, Loc. St2 (=Pb8), transitional
beds between Plattsburg and Stanton Formations. Transv.
sec.; counter-cardinal plane vertical.

PLATE 2
Dibunophyllum (Fig. 1-13), Neokoninckophyllutn (Fig. 14-17); all

figures X 2.5.
FIGURE

I. Dibunophyllum bourbonense COCKE, n. sp., holotype (SUI
33910), Loc. H7, Hertha Limestone Formation.-1a.
Transv. sec, in ephebic stage; counter-cardinal plane vertical;
note spinose character of radiating lamellae and the thinness
of the median lamella.—lb. Long. sec. perpendicular to
counter-cardinal plane.

2. D. bourbonense COCKE, n. sp., paratype (SUI 33909), Loc.

HI, Hertha Limestone Formation.-2a. Transv. sec, in
ephebic stage, counter-cardinal plane slightly oblique to ver-
tical plane.-2b. Long. sec, perpendicular to counter-cardi-
nal plane.

3. D. sp. cf. D. bourbonense COCKE, n. sp., specimen (SUI
33906) from Loc. HIO, Hertha Limestone Formation.—
3a. Transv. sec., counter-cardinal plane vertical; note wide
dissepimentarium and stout median lamella.-3b. Long.
sec, perpendicular to counter-cardinal plane; note rapid up-
ward increase in width of dissepimentarium.-3c. Transv.
sec, in low ephebic stage.

4. D. clathrum COCKE, n. sp., holotype (SUI 33900), Loc. Drl,
Cement City Limestone (Drum Formation).-4a. Transv.
sec, in lower part of calyx, counter-cardinal plane vertical.
—4b. Long. sec, approximately perpendicular to counter-
cardinal plane.

5. D. clathrum COCKE, n. sp., paratype (SUI 33899L Loc. Drl,
Cement City Limestone (Drum Formation).-5a. Transv.
sec, short distance below base of the calyx; counter-cardinal
plane vertical.-5b. Long. sec, perpendicular to counter-
cardinal plane.
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6. D. dibolium COCKE, n. sp., holotype (SUI 33897), Loc. St19,

South Bend Limestone (Stanton Formation).-6a. Transv.
sec. near base of calyx, counter-cardinal plane vertical; note
thick lanceolate septa and closely packed columella.-6b.
Long. sec. perpendicular to counter-cardinal plane; note
change in inclination of dissepiments from edge of section to
inner edge of the dissepimentarium. 	 6c. Trans. sec, in
middle ephebic stage.

7. D. dibolium COCKE, n. sp., paratype (SUI 33896), Loc. St17,
Stoner Limestone (Stanton Formation). Transv. sec, in calyx,
counter-cardinal plane vertical; note thick lanceolate septa and
closely spaced radiating lamellae.

8. D. parvum COCKE, 1969, holotype (KUMIP 500515), Loc.
Wy3, Argentine Limestone (Wyandotte Formation).-8a.
Transv. sec, below base of calyx; counter-cardinal plane ver-

tical; note thinness of major septa.-8b. Long. sec. per-
pendicular to counter-cardinal plane.

9. D. parvum COCKE, 1969, topotype, Loc. Wy3, Argentine
Limestone (Wyandotte Formation). Transv. sec, in calyx,
counter-cardinal plane vertical.

10. D. parvum COCKE, 1969, topotype, Loc. Wy3, Argentine
Limestone (Wyandotte Formation). Ext. side view; note septa
rising above upper limit of epitheca.

11. D. parvum COCKE, 1969, topotype, Loc. Wy3, Argentine
Limestone (Wyandotte Formation).-11a. Transv. sec. in

lower part of calyx, counter-cardinal plane vertical; note
thinness of major septa and spacing of dissepiments.—
11b. Transv. sec, in neanic stage; note vertical counter-

cardinal crossbar.
12. Dibunophyllum elegente COCKE, n. sp., holotype (SUI

33894), Loc. 12, Raytown Limestone (Iola Formation)-
12a. Transv. sec, in high ephebic stage; counter-cardinal plane
vertical; note weak development of dibunophylloid columel-
la. 	 12b. Long. sec, perpendicular to counter-cardinal plane.

13. D. elegente COCKE, n. sp., paratype (SUI 33893), Loc. 12,
Raytown Limestone (Iola Formation). Transv. sec. near
calyx, counter-cardinal plane vertical; note dibunophylloid
columella.

14. Neokoninckophyllum petilum COCKE, n. sp., holotype (SUI
33884), Loc. Bk!, Block Limestone (Cherryvale Formation).

	 14a. Transv. sec. in ephebic stage; position of primary
septa unknown.-14b. Long. sec.

15. N. petilum COCKE, n. sp., paratype (SUI 33883), Loc. Bkl,
Block Limestone (Cherryvale Formation). Transv. sec.,
ephebic stage, position of primary septa unknown.

16. N. petilum COCKE, n. sp., Loc. Bkl, Block Limestone (Cherry-
vale Formation). Long. sec.; relation to counter-cardinal

plane unknown.
17. N. petilum COCKE, n. sp., paratype (SUI 33882), Loc. Bkl,

Block Limestone (Cherryvale Formation).-17a. Long. sec.;
relation to counter-cardinal plane unknown.-17b. Transv.
sec.; position of primary septa unknown; note scattered Ions-

daleoid dissepiments.

PLATE 3

Neokoninckophyllum (Fig. 1-10); all figures X1.75.

FIGURE
1. Neokoninckophyllum kansasense (MILLER & GURLEY, 1893),

Loc. Wes2, Westerville Limestone (Cherryvale Formation).
Intermediate between variants 1 and 2.-1a. Ext. side view

parallel to curvature of early conical stage.—lb. Transv.
sec, in high ephebic stage; position of primary septa unknown;

note lack of colutnella and the moderately spaced dissepi-
ments. lc. Long. sec.; relation to counter-cardinal plane

is unknown.
2. N. kansasense (MILLER & GURLEY, 1893), variant 2, Loc.

Wesl, Westerville Limestone (Cherryvale Formation). Ext.
view showing several small corallites originating from calyx
of larger specimen.

3. N. kansasense (MILLER & GURLEY, 1893), variant 2, Loc,

Wes2, Westerville Limestone (Cherryvale Formation). Transv,
sec. in high ephebic stage; position of counter and cardinal

septa is unknown.
4. N. kansasense (MILLER & GURLEY, 1893), variant 2, Loc.

Wes2, Westerville Limestone (Cherryvale Formation). 	 4a.

Transv. sec. in high ephebic stage; position of primary septa

is unknown; note lack of colutnellar structure and presence

of small, closely packed and highly curved dissepiments.—

4b. Long. sec.; relation to counter-cardinal plane is unknown.

5. N. kansasense (MILLER & GURLEY, 1893), Loc. Wes2, Wester-

ville Limestone (Cherryvale Formation). Intermediate be-

tween variants 1 and 2. Transv. sec.; location of primary

septa unknown; note extension of a few major septa to central

area of section.
6. N. kansasense (MILLER & GURLEY, 1893), variant 1, Loc.

Wesl, Westerville Limestone (Cherryvale Formation).—
6a. Transv. sec.; position of primary septa is unknown; note
narrow dissepimentarium consisting of moderately spaced dis-
sepitnents.-6b. Long. sec.; relation to counter-cardinal

plane unknown.
7. N. kansasense (MILLER & GURLEY, 1893), variant 1, Loc.

West, Westerville Limestone (Cherryvale Formation).—
7a. Transv. sec., position of primary septa unknown; note
narrow dissepimentarium consisting of moderately spaced
dissepiments.-	 7b. Long. sec.; relation to counter-cardinal

plane unknown.
8. N. kansasense (MILLER & GURLEY, 1893), variant 1, Loc.

Wesl, Westerville Limestone (Cherryvale Formation). Ext.

calicular view of small colony.
9. N. kansasense (MILLER & GURLEY, 1893), variant 1, Loc.

Wesl, Westerville Limestone (Cherryvale Formation).—
9a. Ext. side view of elongate corallite.-9b. Transv. sec.
several millimeters below calyx floor; position of primary septa

unknown; note major septa extending to center of corallite.

10. N. kansasense (MILLER & GURLEY, 1893), variant 1, Loc.
Wesl, Westerville Limestone (Cherryvale Formation). Transv.
sec, near base of calyx; position of primary septa unknown.

PLATE 4

Neokoninckophyllum (Fig. 1-14); all figures X1.75.

FIGURE
I. Neokoninckophyllum tushanense (Cm, 1931) specimen (SUI

33878) from Loc. Winl, Winterset Limestone (Dennis For-
mation).—la. Transv. sec. in high ephebic stage; position
of primary septa unknown; note lack of columella. lb.
Ext. side view parallel to plane of curvature.

2. N. tushanense (Cm, 1931), specimen (SUI 33877) from Loc.
Winl, Winterset Limestone (Dennis Formation).-2a. Ext.
side view of silicified specimen, parallel to plane of curvature.
 2b. Transv, sec.; position of primary septa unknown.
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3. N. tushanense (Cm, 1931), specimen (SUI 33876), from Loc.
Winl, Winterset Limestone (Dennis Formation).-3a. Ext.

	

side view in plane of curvature.-3b. Transv. sec.; position	 2.
of primary septa unknown; note bending of major septa as

they approach central area.-3c. Long sec.; relation to
counter-cardinal plane unknown.

4. N. tushanense (Cm, 1931), Loc. Winl, Winterset Limestone
(Dennis Formation). Transv. sec.; note prominent lonsdaleoid
dissepiments and shortness of major septa.

5. N. tushanense (Cm, 1931), Loc. Winl, Winterset Limestone	 3.
(Dennis Formation). Transv. sec, of badly silicified speci-
men; note extension of counter? septum into central region.

6. N. tushanense (Cm, 1931), Loc. BF6, Bethany Falls Lime-
stone (Swope Formation).-6a. Transv. sec., ephebic stage;
position of primary septa unknown. 	 6b. Long. sec.; rela-	 4.

tion to counter-cardinal plane unknown.
7. N. tushanense (CHI, 1931), Loc. BF6, Bethany Falls Lime-

stone (Swope Formation). 	 7a. Transv. sec, in calyx, posi-
tion of primary septa unknown.-7b. Long. sec.; relation
to counter-cardinal plane unknown.

8. N. perplexum COCKE, n. sp., paratype (SUI 33891); Loc. H3,
Hertha Limestone Formation. Transv, sec., ephebic stage;

note counter? septum forms columella; also note narrow
dissepimentarium and short spinelike local minor septa.

9. N. perplexum COCKE, n. sp., paratype (SUI 33889), Loc. H3,	 5.
Hertha Limestone Formation. Transv. sec.; note counter?
septum bifurcates in central area.

10. N. perplexum COCKE, n. sp., Loc. H3, Hertha Limestone
Formation. 	 10a. Transv. sec., ephebic stage, position of

	
6.

primary septa unknown; note absence of columella.-10b.
Long. sec.

11. IV. perplexum COCKE, n. sp., holotype (SUI 33890), Loc. H7,	 7.
Hertha Limestone Formation. lia. Transv. sec.; position

of counter and cardinal septa uncertain; note narrow dissepi-

mentarium and isolated columella.-11b. Long. sec, per-
pendicular to counter-cardinal plane.

12. N. sp. A, specimen (SUI 33888) from Loc. HI, Hertha Lime-
stone Formation. 	 12a. Transv. sec.; position of primary
septa unknown; note prominent lonsdaleoid dissepimentarium

and lack of minor septa. 	 126. Long. sec.; relation to
counter-cardinal plane uncertain.	 8.

13. N. acolumnatum COCKE, n. sp., paratype (SUI 33885), Loc.
Win 1, Winterset Limestone (Dennis Formation).-13a.

Transv. sec., ephebic stage; position of primary septa un-
known; note lack of minor septa and columella. 	 13b.

Long. sec.; relation to counter-cardinal plane unknown 	
13e. Transv. sec., low ephebic stage.	 9.

14. N. acolumnaturn COCKE, n. sp., Loc. Winl, Winterset Lime-
stone (Dennis Formation).-14a. Trans. sec., ephebic stage,
position of primary septa unknown; note presence of minor
septa in some interseptal loculi. 	 1413. Long. sec.; relation

	to counter-cardinal plane unknown; note narrow dissepimen-	 10.
tarium.

PLATE 5
Neokoninckophyllum (Fig. 1-11); all figures X1.75.	 11.

FIGURE
1. Neokoninckophyllum acolumnatum COCKE, n. sp., paratype

(SUI 33886), Loc. Pb8, transitional beds between Plattsburg

and Stanton Formations.-1a. Transv. sec, in ephebic stage;
position of primary septa unknown. lb. Ext. side view.
N. acolumnatum COCKE, n. sp., holotype (SUI 33887), Loc.
Pb8, transitional beds between Plattsburg and Stanton For-
mations.-2a. Transv. sec., ephebic stage; position of pri-
mary septa unknown; note thinness of all elements and the
presence of lonsdaleoid dissepiments.-2b. Long. sec.; rela-
tion to counter-cardinal plane unknown; note widely spaced
irregular tabulae.
N. variabile COCKE, n. sp., paratype (SUI 33868), Loc. Pb4,
Spring Hill Limestone (Plattsburg Formation). Transv. sec.
in ephebic stage; position of primary septa unknown; note
close packing of dissepiments and filamentous nature of
columella.
N. variabile COCKE, n. sp., holotype (SUI 33869), Loc. Pb3,
Spring Hill Limestone (Plattsburg Formation).-4a. Transv.
sec, in ephebic stage short distance below calyx; position of
primary septa unknown; note radial pattern of columella,
lack of minor septa and close packing of dissepiments.—
4E3. Long. sec.; relation to counter-cardinal plane unknown;
note change in columella character vertically.-4c. Transv.
sec. in low ephebic stage; position of primary septa unknown;
note loose meshwork of septal lamellae in central area and
moderate spacing of dissepiments. 4d. Ext. side view.

N. variabile COCKE, n. sp., paratype (SUI 33867), Loc.
Pb8, transitional beds between Plattsburg and Stanton Forma-
tions. Transv. sec, in ephebic stage; position of primary
septa unknown; note irregular axial structure.

N. variabile COCKE, n. sp., paratype (SUI 33866), Loc, Phi,
Spring Hill Limestone (Plattsburg Formation). Ext. view
of budding corallite.

N. variabile COCKE, n. sp., paratype (SUI 33865), Loc. Pb8,
transitional beds between Plattsburg and Stanton Formations.
 7a. Transv, sec, in ephebic stage; position of primary
septa unknown; note loose meshwork in central area, lack of
minor septa and wide spacing of most elements. 7b. Long.
sec.; relation to counter-cardinal plane unknown.-7c.
Transv. sec, in low ephebic stage; position of primary septa
unknown; note presence of spinelike minor septa in a few
interseptal loculi.

N. variabile COCKE, n. sp., paratype (SUI 33864), Loc. Pb3,
Spring Hill Limestone (Plattsburg Formation). 8a. Transv.
sec, in high ephebic stage; position of primary septa unknown;
note columella consists of loose meshwork of septal elements
and tabulae.-8b. Long. sec.; relation to counter-cardinal
plane unknown.

N. variabile COCKE, n. sp., paratype (SUI 33863), Loc. Pb8,
transitional beds between Plattsburg and Stanton Formations;

transv. sec, in high ephebic stage; counter-cardinal plane
vertical; note presence of prominent median lamella and lack
of minor septa in roost interseptal loculi.

N. variabile Cocxt, n. sp., Loc. Wyl, Farley Limestone
(Wyandotte Formation). 10a. Long. sec., perpendicular to
counter-cardinal plane; note well-developed median lamella.
—1013. Transv. sec, in middle ephebic stage; counter-
cardinal plane vertical.

N. variabile COCKE, n. sp., Loc. Pb6, Spring Hill Limestone
(Plattsburg Formation). Transv. sec, near base of calyx;
counter-cardinal plane vertical; note extension of ?counter
septum into central area.
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PLATE 6
Canina (Fig. 1-7), Neokoninckophyllum (Fig. 8-9); all figures

X1.75.

FIGURE

1. Caninia linnensis COCKE, n. sp., holotype (SUI 33881), Loc.
H3, Hertha Limestone Formation.—la. Transv. sec. in high
ephebic stage; position of primary septa not known; note
absence of prominent fossulae and minor septa.	 lb. Long.

sec.; relation to counter-cardinal plane unknown.-1c.
Transv. sec. in middle ephebic stage.

2. C. linnensis COCKE, n. sp., paratype (SUI 33880), Loc. H3,
Hertha Limestone Formation. Transv. sec., ephebic stage;
position of primary septa unknown.

3. C. torquia (OwEN, 1852), Loc. Drl, Cement City Limestone,
Drum Formation. 	 3a. Long. sec. perpendicular to counter-
cardinal plane.-3b. Transv. sec., low ephebic stage, counter-

cardinal plane vertical.
4. C. torquia (OwEN, 1852), Loc. Drl, Cement City Limestone,

Drum Formation.-4a. Transv. sec., in ephebic stage near

base of calyx; note prominent fossula in upper part of section.
—4b. Transv. sec., neanic stage; note absence of fossula.

5. C. torquia (OwErst, 1852), Loc. Drl, Cement City Limestone,
Drum Formation.-5a. Transv. sec. in calyx; position of
primary septa unknown; note prominent minor septa and

absence of cyathopsid thickening. 	 5b. Long. sec.; relation

to counter-cardinal plane unknown.
6. C. torquia (OwEst, 1852), Loc. St10, Stoner Limestone, Stan-

ton Formation. Transv. sec. in high ephebic stage, cardinal
fossula in top of section; note presence of cyathopsid thicken-

ing in cardinal quadrants and prominence of minor septa.

7. C. torquia (OwEN, 1852), Loc. St10, Stoner Limestone, Stan-
ton Formation.-7a. Transv. sec., high ephebic stage,

cardinal fossula at top of section; note presence of cyathopsid

thickening in cardinal quadrants and prominence of minor

septa.-7b. Transv. sec. in low ephebic stage; cardinal fos-

sula at top of section; note presence of cyathopsid thickening

in cardinal quadrants and prominence of minor septa.

8. Neokoninckophyllum heckeli COCKE, n, sp., holotype (SUI

33872), Loc. St8, lower Stanton Formation. 	 8a. Long.

sec.; relation to counter-cardinal plane unknown.-8b.
Transv. sec., middle ephebic stage; position of primary septa

unknown; note looseness of central structure.
9. N. heckeli COCKE, n. sp., paratype (SUI 33871), Loc. St8,

lower Stanton Formation.-9a. Transv. sec., high ephebic
stage; position of primary septa unknown; note looseness of

central structure.-9b. Long. sec.; relation to counter-

cardinal plane unknown.

PLATE 7
Geyerophyllum (Fig. 1-10); all figures X1.75.

FIGURE

1. Geyerophyllum jewetti COCKE, n. sp., holotype (SUI 33930),
Loc. H2, Hertha Limestone. 	 la. Transv. sec. in high
ephebic stage; note abundant irregular lonsdaleoid dissepi-
merits and small columella. 	 lb. Long. sec. perpendicular
to counter-cardinal plane; note wide dissepimentarium and

anastomosing tabulae.
2. G. jewetti COCKE, n. sp., Loc. HI, Hertha Limestone. Transv.

sec, in ephebic stage.

3. G. jewetti COCKE, n. sp., Loc. H2, Hertha Limestone. Long.
sec, perpendicular to counter-cardinal plane.

4. G. jewetti COCKE, n. sp., paratype (SUI 33929), Loc. H2,
Hertha Limestone. Transv. sec. in calyx of widely flaring
corallite.

5. G. jewetti COCKE, n. sp., paratype (SUI 33928), Loc. HI,

Hertha Limestone. Transv. sec. in ephebic stage of small
corallite; note the irregular columella.

6. G. patulum COCKE, n. sp., holotype (SUI 33924), Loc. Bk!,
Block Limestone Member (Cherryvale Formation).-6a.
Transv. sec., high ephebic stage; noted wide lonsdaleoid dis-
sepimentarium consisting of smoothly curved dissepiments;
also note the complexity of the columella.-6b. Long. sec.
perpendicular to counter-cardinal plane; note the width and
complexity of the columella and the anastomosing nature of
the tabulae.

7. G. patulum COCKE, n. sp., paratype (SUI 33925), Loc. 13k1,
Block Limestone Member (Cherryvale Formation).-7a.
Transv. sec., high ephebic stage; note lonsdaleoid dissepi-
ments somewhat less evenly disposed than those in holotype;
also note the complexity of the columella. 	 7b. Long. sec.
perpendicular to counter-cardinal plane; note the attachment
spine on right side of specimen and also the nature of the
columella.

8. G. sp. A, specimen SUI 33927; for locality information, see
description of species. Transv. sec. of small incomplete coral-
lite; note large lonsdaleoid dissepiments and the thin simple
columella.

9. G. girtyi COCKE, n. sp., holotype (SUI 33923), Loc. Drl,
Cement City Member, Drum Formation.-9a. Transv. sec.,
in calyx; note irregular distribution of lonsdaleoid dissepi-
ments.-9b. Long. sec. perpendicular to counter-cardinal
plane; note the uneven outline of the columella.

10. G. girtyi COCKE, n. sp., paratype (SUI 33922), Loc. Drl,
Cement City Member, Drum Formation.-10a. Ext. view;
note prominent ribbing and attachment spines. 	 106. Ext.
view showing the flat floor of the outer calyx and the inner
cylindrical portion with a prominent boss.

PLATE 8
Geyerophyllum (Fig. 1-15); all figures X1.75.

FIGURE

1. Geyerophyllum sp. cf. G. broilii HERITSCH, 1936, specimen
SUI 33914, Loc. Wyl, Farley Limestone (Wyandotte Forma-
tion).	 la. Transv. sec. in high ephebic stage; note irregu-
lar distribution of lonsdaleoid dissepiments. 	 lb. Long. sec.
perpendicular to counter-cardinal plane; note growth incre-
ments in columella.

2. G. sp. cf. G. broilii HERITSCH, 1936, Loc. Wy 1, Farley Lime-
stone (Wyandotte Formation). Ext. view of well-preserved
corallite showing flaring shape, well-developed longitudinal
ribbing and attachment spines.

3. G. sp. cf. G. broilii HERITSCH, 1936, specimen (SUI 33913),
from Loc. Pb4, Spring Hill Limestone (Plattsburg Formation).
Transv. sec. in high ephebic stage; note smooth columella.

4. G. sp. cf. G. broilii HERITSCH, 1936, specimen (SUI 33912),
from Loc. Wy3, Farley Limestone (Wyandotte Formation).
Transv. sec. in high ephebic stage of badly silicified specimen;
note sparseness of lonsdaleoid dissepiments and stellate
columella.
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5. G. sp. cf. G. broilii HERITSCH, 1936, Loc. Wy3, Fancy Lime-
stone (Wyandotte Formation). Transv. sec, of badly silicified

specimen.

6. G. sp. cf. G. broilii HEarrscx, 1936, Loc. Pb4, Spring Hill

Limestone (Plattsburg Formation). Transv. sec. of high

ephebic stage.

7. G. sp. cf. G. broiiii HERITSCH, 1936, Loc. Pb4, Spring Hill
Limestone (Plattsburg Formation).-7a. Transv. sec. in

calyx; note irregular distribution of lonsdaleoid dissepiments.
—7b. Long. sec. perpendicular to counter-cardinal plane; note

irregular outline of the columella.

8. G. sp. cf. G. broilii HERITSCH, 1936, Loc. Pb4, Spring Hill
Limestone (Plattsburg Formation). Ext. view of exceptionally
well-preserved specimen.

9. G. sp. cf. G. broilii HERITSCH, 1936, Loc. Pb4, Spring Hill
Limestone, Plattsburg Formation.-9a. Transv. sec. short
distance below base of calyx.-9b. Long. sec. perpendicular
to counter-cardinal plane.

10. G. sp. cf. G. broilii IiERITSCH, 1936, Loc. Pb4, Spring Hill
Limestone (Plattsburg Formation); ext. of small well-pre-
çerved corallite.

11. G. game/tense COCKE, n. sp., holotype (SUI 33917), Loc.

Pb5, Spring Hill Limestone (Plattsburg Formation).-11a.

Transv. sec, near base of calyx; note closely spaced dis-

sepimentarium.-11b. Long. sec, perpendicular to counter-

cardinal plane.
12. G. garnettense COCKE, n. sp., paratype (SUI 33916), Loc. Pb5,

Spring Hill Limestone (Plattsburg Formation).-12a.

Transv. sec. in high ephebic stage. 	 1213. Long. sec. per-

pendicular to counter-cardinal plane.
13. G. garnettense Cocxe, n. sp., paratype (SUI 33915), Loc. Pb5,

Spring Hill Limestone (Plattsburg Formation). Transv. sec.

in calyx.
14. G. cylindrieum (DOBROLYUBOVA & KABAKOVICH, 1948), Loc.

St20, lower part of Stanton Formation.--14a. Transv. sec.

high in ephebic stage of badly preserved specimen; note loose
denticulate pattern of columella and lack of lonsdaleoid dis-
sepiments. 	 14b. Long. sec, perpendicular to counter-
cardinal plane; note reticulate nature of the columella.

15. G. cylindrictim (DOBROLYUBOVA & KABAKOVICH, 1948), Loc.

St20, lower part of Stanton Formation. Transv. sec. in

ephebic stage; note lack of lonsdaleoid dissepiments and the

solid denticulate colutnella.
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