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ABSTRACT
Lophophyllidid corals comprise solitary coni~al and conico-cylindrical corallites having an axial column developed i~ part by a thickening of the counter septum, shortened cardinal septum, tabulae but no
dis.sepiments, and well-defined septal grooves.

These corals occur in a

larger proportion of Pennsylvanian deposits of the Midcontinent than
other types of corals, and they seem to be especiaJJ.y useful in stratigraphic pal.eodtology.
The family Lophophyllidii.dae Mo~re and Jeffords (1945) is recognized to include Lophophyllidium Grabau (1~28), Lophocarinoph.yllum
Grabau (1922), lhlonophyllum Okulitch and Albritton (1937), ·stereostylus,
new genus, Lophamplexus Moore and Jeffords (1941), Lophotichiu:in.Moore
and Jeffords (1945), Claviphyllum Hudson (1942), Kinkaidi.a Easton (1945),
,

.

.

and Fasciculophyllum Thomson (18~3).

These genera are illustrated and

described briefly, and a key is i~ciuded for the differentiation of
· lophophyllidid genera.

Consideration is given to the morphology, ontoge-

ny, and phylogenetic development of these corals.

Also, graphic repre-

sentation of variation in several characters indicates that statistical.
treatment of quantitative data is useful in the rigorous comparison of
lophophyllidid faunas.
Late Paleozoic lophophyllidid corals vmich have been referred generaJJ.y to Lophophyllidi.um (Lophophyllum of authors) are shovm to include
several distinct genetic types, each characterized by a combination of
several characters.

Lophophyllidium (syn. Si.nophyllum Grabau, 1928) is

restricted to species having a large a.-tlal column that contains radiating laminae

and septa that are not shortened in maturity. Corals in

which lophophyllidoid characters a.re restricted to t~e immature region.

2

and resemble Amplexus above are assigned to Lophamplexus.

A new genus,

Stereostylus, is proposed to include those species characterized by a
relativezy smaller and laterally compressed column that lacks radiating
laminae and by a marked reduction in the length
turity.

·or major

septa in ma-

A total of 24 species are described, and 7 species are-referred

to Lophophyllidium, 10 species to Stereostylus, and 7 species to Lophamplexus.

The single previouszy described form, AmpleJ01s westii Beede

(1898) is placed in Lophample.xu.s.
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INTRODUCTION
Numerous investigations of the extensive deposits of Pennsylvanian
rocks in central United States during the past twenty years have resulted in relatively precise delineation of a large number of,individual
formations and units of subordinate rank.

As these stratigraphic

studies progressed, paleontological research became more detailed, aiding in the correlation of beds over long distances and contributing to
the solution of various local problems.

Large collections from precise-

ly determined-stratigraphic horizons and exact locaJities became available for ·study also, so· that the need for revision of previous work wa.s
apparent.

Contributions to the lmowledge of Pennsylvanian faunas in-

clude studies on practically all the groups .of fossils but with attention devoted particularly to the fusulines, brachiopods, and cephalopods.

In spite of the relative abundance of corals throughout the marine

.

deposits of the Midcontinent, late Paleozoic corals have been practically
ignored, and until recent years, only sporadically were attempts made to
distinguish the many differing ~ypes.

This lack of interest in North

America contrasts strongly with the important use of corals as index
fossils in the Lower Carboniferous of Europe and Asia, in the Middle and
Upper Carboniferous of Russia, and in the Permian of Asia.
Somewhat intensive study of American late Paleozoic coral faunas
was begun at the University of Kansas in 1940 and, ~though interrupted
by the war, has furnished descriptions of

many

features of these faunas

(Moore and Jeffords, 1941, 1945; Jeffords, 1942, 1944, 1945).
Scope of present paper.--sma11·solita.ry column-bearing corals that
a.re designated collective:cy- as lophophyllidids are especially widespread
and locally very abundant in Pennsylvanian rocks.

According:cy-, attention
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is directed first to this type rather than to other more distinctive
but less widely distributed corals.

Studies on these other groups are

µnder way, however, and publication is expected reasonably soon.
Lophophyllidid corals of Morrowan and Bendian (Lampassan or
Derryan) age and from Permian rocks have already been described (Moore
and Jeffords, 1941, 1945; Jeffords, 1942).

Therefore, this study con-

siders prima.ri:cy- material from the Desmoinesian,.Missourian, and Virgilian series of Middle and Upper Pennsylvanian (Upper Carboniferous)
rocks.

The basic coral material has been furnished by the e:x:tensive

collections of the Kansas Geological: Survey, but important additional
The collection in~

specimens ha~e been collected or borrowed for study.

eluded specimens from about 550 localities and more than 100 differe~t
stratigraphic units throughout the Pennsylvanian section.

Lophophyllidid

corals are available from practically every formation, and connnonly each
locality yields more than a dozen specimens; some localities are represented by at least a thousand corallites.

The greater proportion of the

corals are from Kansas, l'dssou.ri, Oklahoma, and Texas; although localities in Nebraska, Colorado, Iowa, Arkansas, West Virginia, Pennsylvania,
and Ohio are represented.
It is the purpose of this paper to describe and illustrate the Pennsylvanian lophophyllidid corals now available for st,udy, and to differentiate the several allied lophophyllidoid genera.

Consideration is

given also to morphologic features and to ontogenetic development of the
corals.

This report does not, however, represent a complete study of

all the lophophyllidid corals; doubtless t~ere are

many

different types

not represented in the collection, and also corals seem not to have been
collected as intensive:cy- as

many

better known fossils.
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Previous studies.-- Upper Carboniferous corals from North America
have been described in several scattered papers, but mostly without consideration of important structural features.

Thus, corals were referred

to a few long ranging "species" that had little stratigraphic value or
taxonomic significance.

More recently, the type material of some of

these species has been redescribed and new forms characterized so that
the stratigraphic utility of Pennsylvanian corals is becoming apparent
(Newell, 1935; Kelly, 1942; Jeffords, 1942, 1945; Easton, 1944; Wells,

1944; and Moore and Jeffords, 1945). Upper Carboniferous coral faunas
of Europe and Asia have received appreciably more attention than the
American faunas, important contributions being those of Re_ed (1925),
Grabau (1928), Smith (1931, 1934), Huang (1932), Dobrolyubova (1935,

1936, 1937), Chi (1935), Heritsch (1936), Felser (1937), Kabakovitch
(1937), and Fomitchev (1938).
The development of concepts relating to the North .American lophophyllidid corals has been r~viewed previously (Jeffords, 1942, pp.

187-189) and so needs only brief consideration here. Subsequent to the
designation of the first two species of lophophyllidid corals, which
are Cyathaxonia profunda Edwards and Haime (1851, p. 323) from Flint
Ridge, Ohio, and Q.. prolifera McChesney (1860, p. 75) from N.d.ssourian
rocI::s near Springfield, Illinois, lophophyllidid corals were reported
from many localitie~ throughout Pennsylvanian rocks of North America,

In agreement

but generally they were referred to one of these specie~.

with proposals by Meek (1872) and Fo~rste (1888), however, the lophophyllidid. species were removed consistently from Cyatha.xonia, and
placed in Lophophyllum Edwards and Haime (1850).

Between 1875 and 1924

other Pennsylvanian lophophyllidid corals were described

as

Cyathaxonia
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distorta Estereostylus? cli.stort:iJ Worthen (1875, p. 526), Lophopbyllum

profundum sauridens [: Loph:yphyllidium saurideni} White (1877, .p. 101),
.Amplexus westii f:Lophamplex:us westi-0 Beede (1898, p. 17), Lophophyllum

e

proliferum radicosum Estereostylus? radicosu.i} Girty (1911, p. J22),
Cyathaxonia girtyi Haack (1915, p. 486), and Cyathaxonia sp.•

Ste~eo-

stylus spJ Morgan (1924, p. 192). Rowl~y (1901, p. 349) described a
short broadly conical coral from Missouri as Axophyllum? all.eni, n. sp.,
and Girty (1915a, p. 318) referred this species to Lophoph.yllum.

Some

corals that are similar to. A•? alleni in size, shape, and features of
the caly-'..<: have been sectioned and found to represent forms allied to the
Clisiophyllidae Nicholson and Thomson (1883).

Although these species

were poorly defined, they have been reported repeatedly in faunal lists.
Thus, Pennsylvanian lophophyllidid corals were interpreted as having
little stratigraphic value.
In 1937 weathered corallites from Permian rocks of Texas were described as a new species which was designated as the genotype of a new
genus Malonophyllum Okulitch and Albritton (1937, p. 24).

Studies

have furnished
carried on in conjunction with the present investigations
.
information on three species· of lophophyllidid corals from Permian rocks
(Moore and Jeffords, 1941) and 38 species from the Pennsylvanian (Jeffords, 1942; Moore and Jeffords, 1945).

These lophophyllidid corals

were referred to Lophophyllidium Grabau (1928), Malonophyllum,
Sochldneophyllum Grabau (1928), Lophamplexus Moore and Jefford; (1941),
and Lophotichium Moore and Jeffords (1945).
Carboniferous and Permian e.I..ophophyllidid faunas from areas outside
North America are less completely !mown but comprise species from Asia
and Europe that were described by Kayser (1883), Yakovlev (1904), Douglas
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(1920), Grabau (1922, 1928), Soschkina (1925, 1928, 1939), Schindewolf
(1930), Heritsch (1931, 1933, 1936, 1936a, 1938), Huang (1932a), Yoh
and Huang (1932), Smith (1934, 1941), Merla (1934), Dobrolyubova (1936),
Felser (1937), Chi (1938), Hill (1940), and Hudson (1942).
Differentiation of the generic types within the lophophyllidids was
undertaken by Grabau in 1922 and 1928 by setting up the genera Lophocarinophyllum, Sinophyllum, and Lophophyllidium.

Subsequently,-

Malonophyllum and Lophamplexus were described_from Permian rocks of North
.America, and Lophotichium from Pennsylvanian deposits of Oklahoma.

Hud-

son (1942) separated European Lower Carboniferous corals having many
lophophyllidid characters as a new genus called Claviphyllum, and Easton
(1945) described Kinkaidia, a new genus from Upper 1!:ississippia:n rocks
of Illinois.

Many

of the complexities of the taxonomy of these genera.

have been reviewed previously (Jeffords, 1942).
Hethod.S of study.- In preparation for this and correlative studies
of the Pennsylvanian coral faunas, the fossil collection of the Kansas
Geological Survey was examined, and the corals were assembled for study.
This material, comprising several thousand lots of corals, was segregated
according to major allied -types.

Inasmuch as the external appearance of

average specimens furnishes little information on the affinities of the
corallites at first, accurate separation of the solitary corals required
study of sectioned material also.

The lophophyllidid corals then were

examined, and the corallites from each stratigraphi(? unit were separated
according to external features such as size, form, and ornamentation.
Several representative corallites were selected from each of these groups
for sectioning and preliminary study. -Subsequently, additional specimens were sectioned where the original lot seemed to include severaJ.
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species or to permit more adequate study of variation and ontogenetic
development.
The corallites selected for sectioning were cut transversely three
or more times to shov1 successive growth stages.

These sections were

photographed, and the corals were reassembled after identification of
the counter-cardinal plane.

The corallites or segments of them were cut

longitudinally in a plane norm.al to the counter-cardinal septa, ·and
these sections ·were photographed also.

Most of the sawing was done by

means of a toothless band saw using a mixture of carborundum powder and
water.

The addition of liquid soap or glycerine to the mixture aids ap-

preciably in keeping the povrder in suspension during sawing.
bladed diamond saw was used for several dozen corals.

A thin-

The band saw is

more satisfactory for the smaJJ. and medium-sized calcite specimens, inasIIIllch as the sections do not require additional grinding or polishing,
and it is possible to curve the sections so as to follow· the curvature
of the corallites. Moreover, specimens cut by.means of the band saw
may be reassembled readily without appreciable loss_ of external details.
Thin sections and celluloacetate peels have been prepared for some of
the material, but these techniques do not yield sufficiently better results to compensate for the greater time involved.
The sawed longitudinal and transverse sections were coated by thi?
oil, and positive prints were prepared at a :uniform magnifi~at_ion of
five times natural size.

Commonly, it is desirable to photograph both

the top and bottom of each transverse segment in order to show the rapi~
development in the immature region and to avoid the influence of abnormal
structures or tabulae.

The photographs of each specimen were mounted to-.

gether for study and subsequent use in the preparation of the
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illustrations.

These mounted photographs having uniform magnifications

permit rapid comparison of large numbers of sections such as is impractical under the microscope.

Transverse segments of corallites that are

•

cut longitudinally are especiaJJ.y u~eful in that relationships of skeletal elements may be traced from longitudinal to transverse se~tions.
Also, there is especial advantage in illustrating both longitudinal and
transverse sections for the· same individual.

More than five hundred

lophophyllidid corallites were sectioned and photographe~, some species
being represented by several dozen sectioned specimens.· Inasmuch as
each cut ex.poses two more or less different •Views of the coral and as
the majority of the corallites were sawed in four or more places, the
number of sections available for study corresponds to at least three
thousand thin sections.
The sections contained in this paper were prepared by reproducing
the structures shovm on photographs by means of waterproof India ink,
and removing the original picture by, a cyanide bleach.

The photographs

were compared with the specimens.during this inking and in later retouching after bleaching so as to duplicate the skeletal pattern of the particular sections.

These black and white illustrations afford a clear

representation of the structures by removing adventitious features such
as stains, replacement, calcite cleavages, and color variations in the
matrix.

Also, the relatively low cost of reproduction permits more ade-

qµ.ate illustration of a species than by means of half-tones of full-tone
plates.

Photographs are given also for a few species in which the struc-

tural features could not be duplicated by means of line drawings.
Views of the exterior of the corallites were prepared for inexpensive reproduction by drawing the corallite over a photograph printed on

lO
stipple paper, and then bleaching.

These diagrams show the major exter-

nal features of size, shape, curvature, and prominent ma.rld.ngs; minor
details are not sufficiently diagnostic to merit more precise illustrations.

In addition, outline drawings of the corallites were prepared

from photographs to facilitate rapid comparison of the size and shape
of the species.

The internal structures of the genotype species of

lophophyllidid genera and a few other types that a.re discussed were prepared similarly from photographs of original illustrations.

The sec-

tions and e.x:ternal·v:i.ews of the lophophyllidid corals are given at uniformmagnificat~ons, and insofar as practicable each species is representated by several specintens.
Modern biologic studies have increasingly emphasized the importance
of individual variation and the use of samples of populations rather than
individuals in formulating taxonomic divisions (Simpson and Roe, 1939;
Huxley, 1940; Mayr, 1942).

Many paleontologists, also, recognize the

value of quantitative data as an aid to the objective characterization
of fossil forms.

As the material representing fossil groups becomes

more abundant, the stratigraphic utility.of fossils is advanced importantly by the description·and statistical treatment of variation.

Un-

certainties regarding the features subject to qu.antit~tive analysis
preclude a thorough statistical treatment of the Pennsylvanian lophophyllidid corals.

The graphical representation of variation in sev-

eral of the characters, however, indicates that quantitative data are
of practical value in rigorous studies of these corals.
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MORPHOLOGY OF LOPHOPHYLLIDID CORALS

Terminology of the varied structures in corals has been largely
clarified by several recent studies of morphology and nomenclature as·
by Grabau (1922), Hill (1935), Wedeldnd (1937), Sanford (1939), Vaughan
and \~ells (1943), Easton (1944a), and Smith (1945).

Many ..of

the terms

are not interpreted uniformly as yet and none of the schemes of terminology has gained general acceptance.

Some standardized morphologic

terms are needed to facilitate description of the corals.

One can hard-

ly assume, however, that the average paleontologist will recognize or
search out distinctions between the large number of terms that might be
applied to each variant of a mutable structure.

For example, vertical

structures at the axis of a rugose coral have been described as a columella, pseudocolumella, stereocolumella, cystocolumella acrocolumella,
palicolumella, streptocolumella, sclerocolumella, parietal columella,
central column, axial column, axial complex, axial structure, axial pillar axial vortex, dibunophylloid axial colunm, clisiophylloid axial
column, aulophylloid axial column, and aulos.
The structural elements in the lophophyllidid corals are notably
fewer than in certain other groups, and taxonomic subdivision is deemed
to depend upon differences in several characters.

Whereas generic sepa.

.

ration of these corals is.possible on the basis of a few key characters,
specific dis~inctions rest largely on differences in the character of
the following features.
External characters
Size, shape, and curvature of coraJ.lite
Septal grooves and interseptal ridges
Calyx ( commonly incompletely preserved)

Transverse markings
Radicles
lfode of attachment
Internal characters
Theca
Length, arrangement, character, number, and rate of insertion
major septa
Minor septa
Fossula and pseudofossulae
Tabulae
Stereoplasm
Axial column
Carinae
Several of the structures are particularly significant in the
classification and interpretation of these corals, and so merit.brief
consideration.
External features.- Study of sectioned material indicates that
external features alone are not adequate to differentiate many
lophophyllidid species; or even to distinguish these genera from each
other or from some unrelated genera.

Y.Jhereas the collections of corals

available for study furnish a reliable indication of the medium and
large growth stages,.the smaller youthful coraJ.lites conunonly are not
collected.

Text fi~e 1 shows the percentage of individual coral-

lites reaching successive lengths as determined from measurements of
the length of all complete individuals that were contained in several
lots of corals.

The curves are comparatively abrupt for lengths less

than the modal length, but the lines slope normally for the larger sizes.
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Figure 1. Diagram showing percentages of corallites
of Lophophyllidium plummeri, n. sp., and L. coniforme, n.
sp., reaching various lengths.

These frequency data in-

dicate that the collections contain relatively few of the
smaller corallites although they show an even distribution
for medium and large corallites.
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Presumably, a complete collection of all corals that are present at a
given outcrop vrould yield a smooth symmetrical sigmoidal curve that
would differ from those in text figure 1 chiefly by an increase in the
frequency of small corallites.

The unsynnnetrical. nature of the frequency

distribution suggests that the mode is more useful than the mean or median in comparing such data on coral assemblages.
Although the lophophyllidid corals vary vddely in corallite form,
they may be divided into two major groups - conical or regularly expanding types and conico-cylindrical types in which a conical apical portion
is followed by a cylindrical form.

Some corallites follow these basic

shapes closelY, so as to differ only in apical angle or in size.

The

majority, however, are modified in form by constrictions, wrinkles, and
other features.

The shape of corals that belong to a particular species

is more or less limited in variation and so aids in tentative identificfl

cations.

Characteristic shapes are seen most readily by plotting meas-

urements of the length and calicular diameter of a large number of indinduals, or equivalent measurements made from a single corallite.
Wh~reas the corallite shape of generally similar species may ~erlap
somewhat, the grouping of the plotted points usually differs.

On these

graphs, conical corallites are indicated by a straight oblique series
of points that represent a regular increase in diameter corresponding
to the increase in length.

For com.co-cylindrical corallites, the di-

ameter expands at a progTessively decreasing rate as the length increases.
Therefore, the median line representing such an assemblage of coral.lites
is distinctly curved toward the vertical ( text figs. 2 and 5).

Examina-

tion of these data shov1s minor but characteristic differences in the
siz~ and form of the coral.lite such as are missed by a casual inspection
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Figure 2. Diagrani~~show:tng.relationship or the length
of corallite to diameter at different g~owth stages in_
Stereostylus .lenis, n. sp.,

s.

pandatus, n. sp._, and

Lophophyllidium coniforme, n. sp. Corallites belonging. to

b

coniforme are conical in form and the diameter increases

proportionately with vertical growth.

~. lenis and.§ •.

pandatus are relatively similar in form during youthful
stages, but_§. pandatus is app~eciably more cylindrical in:
maturity.

Measurements were made of the length and calicu-

lar d.tameter of complete corallites so that these data also
illustrate the varj_ation in size and form of corallites
b0l~nging to these specieso

j.7

of the corals.

Moreover, th~se graphs give a better indication of the

variation in size and fo~ of- most individuals in a species _than can be
represented by measurements of a few corallites in the text.
Tlie corallites may be straight, or gently to strongly curved, and

the curvature may be regular or the corallite may be bent abruptly one
or more times.

The irregular bends occur in the cylindrical portions

of the corallites at a point of rejuvenation and probably represent renewed groVJth following a change in the position of the coraJ.lite.

Reg-

.

ularly cµrved forms are not constant in the position of the curvature,

.

although connnonly an alar septum is on the concave side.
'

The majority of the lophophylJidid corals were more or less firmly
attached at the base to solid objects such as brachiopod shells or
crinoid columnals, but some species seem to have been free throughout
life.

The attachment may be accomplished by the development.of a few

short radicles near _the apex, or by a thickening of the theca so as to
cement one side of the apical .region to a foreign object.

Where the·

corallite was attached to the side of'an obj~ct in the vertical plane,
it developed without appreciable curvature; where the base was horizontal, the corallite grew obliquely at first along the base and then
curved abruptly upward.
Some species are characterized by the occurrence of small hollow
rootlets or radicles that project outward from the theca. · Corresponding
structures found among the recent Hexacoralla 11 are developed by temporary extrusions of a tongue of edge-zone peripheral part of polyp

over

the margin of _the wall towards the substratum, the tongue depositint a
layer of epitheca around itself, then degenerating, leaving a hollovt
closed tube as an added element of stability for the corallum" (Vaughan
and Wells, 1943, p. 40).

The radicles may be regularly arranged or scattered over the entire
coral.lite, restricted to one or more rows, or located only on one side
of the apical region.

Radicles near the ape~ served as a means of at-

tachment for some corallites, but the purpose of numerous radicles that
occur abundantly over.other corallites is not readily apparent.

The

very spinose specien occur most abundantly in elastic sediments, such
as Wewoka, Wayland, and Cherokee shales, which· suggests that the radicles may have been an adaptation for· lateral support in soft llDlds on
the sea bottom.

This explanation is not entirely satisfactory, inas-

much as many spinose species were firmly attached near the apex so that
radicles would not have been particularly useful as supports.

Moreover,

associated species that lack radicles were equally abundant in the same
seas.

These data suggest that radicles were derived originally as a

means of attachment in the apical region and as an aid in the mainte;...
nance of an upright positio;i for free corallites in soft muds; . The extensive development of radicles, as in Lophophyllidium spinosum, n. sp.,

may represent adaptation for some biologic function such as in reprO:..
duction, or continued specialization associated with senescense.
other surficial markings that occur in the lophophyllidid corals,
such as septal grooves, interseptal ridges, and v.rrinkles, have been
considered previously (Jeffords, 1942, pp. 194-197) and their descriptions need not be repeated here •
.. Internal features.-- The structural elements of lophophyllidid
corallites ar.e divisible into two main types, the vertical elements
that comprise the theca, septa, and column, and the horizontal elements,
such as tabulae, that are formed between the vertical structures.

The

calyx, as seen in weathered specimens, shows some features of the septa

19

and column, but corrnnonly it furnishes little information on the nature
of the tabulae.

Moreover, the elements in the calyx ar~ incompletely

developed and accordingly they seem to be markedly different from
similar structures below the c ~ .
Septa comprise radially arranged plates that extend from the apex.
or point of insertion to the calyx.

In the lophophyllidid_ corals, they

are joined to the theca at the peripheral edge and are free along the
axial edge except where stereoplasm fills in the spaces around them.
As seen in transverse section, septa contain a dark median lamina that
is bordered by areas of lighter calcite.

Hill (1937, p. 48, text fig. 2)

has sh_ovm for similar septa that 11 the median dark line ••• ,is due to
the junction of two differently directed sets of fibres, laid down by
the opposing sides of a septaJ. invagination. n Rhopaloid s_epta may include also concentric lamination or bounded growth layers that are,
curved parallel to the axial edge of the septum.

A median lamina is

present in both the major and minor septa, and it permits identification
of the position and extent of the septa in the theca and in the axial
regio~ of thickened specimens.
The manner of septal insertion and the characteristics of the resulting pseudofossulae in the lophophyllidid corals has been reviewed
at some length previous'iy (Jeffords, 1942, pp. 194-197).
The relatively solid axial column comprises thJ diagnostic feature
of the lophophyllid.id corais.

Transverse sections near the apex show

that the colunm develops by an elongation and thickening of the counter
septum; other septa may be fastened to the colWDn by stereoplasm, but
they do not enter it.

As the cora.llite develops, the colunm becomes

larger and separates from the counter septum or disappears in mature
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In Stereo stylus,
Lophamplexus, and early stages of Lophophyl.

stages.

lidium the column contains a dark median lamina in the counter-cardinal
plane that is continuous with the lamina of the counter septum.

Seem-

ingly, therefore, the column is formed.by the deposition of material in
a short invagination of the base of the polyp along the counter-cardinal
plane.

Transverse sect.ions of the mature region of corallites belonging

to Lophophyllidium show numerous other laminae that radiate outward
through the column from different points along the median lamina.

Also,

there are concentric laminations that seem to be due to variations in
the density of the skeletal material.

In these forms the column prob-

ably was deposited by lateral as well as a median invagination of the
basal ectoderm.

Median and radiating lamellae in the clisiophyllid

genera, such as Dibunophyllum, comprise thin vertical skeletal elements,
whereas these laminae in the column of the lophophyllidid corals represent rather the line of junction of two inclined bands of microscopic
fibers.
As the heigp.t of the calicular wall ( theca) increased during grovrth,
the polyp periodically raised itself in the calyx by constructing ta.bulae
at somewhat regular intervals.

No dissepiments -- that is, small plates

arched convexly upvrard betvreen the septa and peripheral in position are knovm in the Pennsylvanian corals here ref erred to the Lophophyl1

1idiidae.

Some authors, however, have erroneously identified intercepts

of tabulae in transverse section as dissepiruents.

Although intercepts

of tabulae may appear in such secti~ns as occasional or slightly offset
bands between the septa so as to simulate dissepiments, tabulae and dis~
sep:iinents are distinguished readily in longitudinal sections (Jeffords,
1942, text fig. 2).

The position of transverse sections in relation to

21

the tabulae is an important feature in the interpretation of internal
struc~ures, inasmuch as septa are more fully developed immediately above
a tabula, and characters of fossulae and other structures may appear
notably different in sections taken respectively just below and above

.

a tabula •

'
Ontogenetic tendencies.-The fossilized remains of Paleozoic corals

comprise an exoskeleton that doubtless vra.s formed by the ectoderm of the
polyp.

Vertical elements, such as the septa and column, represent skel-

etal material deposited in invaginations at the base of the coral polyp.
Horizontal or transverse elements, such as tabulae and dissepim.ents,
were laid dovm by the more or less horizontal ectoderm at the base,
which also probably formed most deposits of stereoplasm within the
coraJ.lite.

The living animal occupied only the calyx, and was excluded

from the previously formed portions of the c~raJ..lite by the transverse
structures and by such stereoplasm as may have been deposited.

In most

lophophyllidid corals the polyp was held up above the floor of the calyx.
in the axial region by the column, but elsewhere it extended downward
between the septa, especially at the cardinal fassula.

The relation-

ships of most skeletal elements of rugose corals to the arrangement of
the organs within the polyp is little understood.

External structures,

such as radicles, were formed at the edge of the calyx., and internal
features could not be modified after the base of the calyx. had been
raised by tabulae.
A cora.11.ite affords, therefore, a contiI;tuous record of the morpho-

logic development of the individual and serial sections permit essentially
complete studies of the ontogeny of the .corallites (text fig. 8).

..

The

classic investigation of the ontogeny and phylogeny of the "Zaphrentis
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delanouei gens" by Carruthers (1910) clearly demonstrated the phylogenetic significance of ontogenetic characters shown by these corals, and
his work has been confirmed by later research.

Available evidence sug-

gests that most, if not all, ontogenetic features are important in the
interpretation of phylogeny.
Study of corals is rendered difficult, however, by the occurrence
of tendencies in wide~y different genetic lines to develop similar
structures and to evolve along nearly the same lines.
trends produce convergence.

These similar

The common similarities include change from

a conical to a cylindrical form, modification of bilateral symmetry to
radial synmetry, decrease of tabulae accompanied by increase of dissepiments, and development of a simple axial column into a complex one.
Ontogenetic studies are of primary importance in distinguishing closely
allied forms from other convergent types that have reached essentially
the same stage along an identical general trend.
Among Pennsylvanian lophophyllidid corals, primitive characters
comprise prominent bilateral synnnetry, large alar pseudofossulae, attachment of the column to the counter septum, long major septa, irregular
and slightly anastomo_sing tabulae, conical form, thick deposits of
stereoplasm, insertion of major septa throughout most of the development,
and a lateraJJ.y compressed colunm that lacks radiating laminae.

The

general trend among these corals is towards shortening of the septa,

"

separation of the column, disappearance of ·the pseudofossulae, establishment of radial symmetry, increased size of the cardinal fossula,

.

regular spacing-of the tabulae, insertion of major septa near the apex
only, and a development of a complex column.

Serial sections through

species of Lophamplexus illustrate the gradual change from early youth
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Figure 3. Diagram shovdng the relatio nship of the number
of major septa to the.dia meter of the corall ite in Stereo stylus
lenis, n. sp. These data indica te that the~.num ber of septa
at any particu lar diamet er varies somewh at, but that the rate
of increas e in septa decrea ses in maturi ty. Simila r data on
other species of lophop hyllidi d corals show this genera l
~attern althoug h the positio n of the median lines commonly
does not coincid e with that- shown hereo
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to the end stage for this type of development (pl. 1, fig.

4). In this

genus, the innnature lophophyllidoid development, which is confined to
the conical part of the corallite, is fo+lowed in the cylindrical portion by the loss of the column, shortening of the major'septa, and great
regularity of the tabulae.

This .Ample.xus-like specialization of the

tabulae seems to have been the end stage in several g~netic lines so
that it probably should be included with Lang's (1923) list of trends
•'

as an aJ.ternative development that is equivalent to the progressive increase in dissepim.ents.

The method of raising t}J.e polyp in the calyx

by means of dissep:i.ments is not observed in these Pennsylvanian corals.
An undescribed Upper Permian coral that contains a few dissepiments,

however, may represent development in this direction.
The trends in development of coral.lites may be sho1m by a series
of transverse sections, as in text figure 8, or by graphic comparison
of several characters seen in a large number of sections (text figs. 3
and 4).

These qu~titative studies serve to show the variation 'Within

a species and also to indicate the gradual development of certain characters.

The nwnber of major septa increases rapidly in the immature

region as the coral expands, but septa are inserted more slowly in the
larger mature parts ( text fig. 3).

Near the apex the major septa reach

nearly to the a.xis, but they extend inward differing distances near the
calyx.

As shovm on text figure .4, the average radial length of the

septa bears a close relation to the diameter of the section in the immature region.

This relationship is less exact in larger sections, how-

ever, because of the influence of sections ma.de through the calyx where
the septa are incompletely developed.
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Figure 4, Diagram showing relationship of the diameter
of corallite to average radial length of major septa in
L0 phophyllidium, Stereostylµs, and Lophamplexus.

Septa in-

crease in length throughout growth proportionate to increase
in diameter in Lophophyllidium whereas in Stereostylus the
septa are relatively shorter in maturity.
Lophample.xus

The septa of

are long in the lophophyllido±.d phases, but -

shorten markedly in upper portions of the corallite.
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Glossary.-- An alphabetically arranged explanation of morphologic
terms (mostly after Moore and Jeffords, 1945) is included in order to
clarify the terminology used in this paper and·as a convenience to
readers.

More comprehensive glossaries of terms used in other publica-

tions on rugose corals have been compiled recently by Easton (1944, pp.

15-21) and Smith (1945, pp. 4-9).
Acceleration is the more rapid introduction of septa in certain
quadrants of a coral than in others, giving rise to a greater number of
·septa in these parts at a given growth stage. ,
• Alar is a term applied to two primary septa (protosepta) on opposite
sides of a rugose coral and to more or less defined wide spaces (pseudofossulae) that
septum.

may

border the alar septa on the side facing the counter

One of the fo~ insertion points of newly formed major septa

adjoins each alar septum on the counter side and this relationship ,comm.only serves for identification of the alar septa.

On

diagrams and in

septal for.nml.ae the alar septa are indicated by the symbol A.
Apical indicates the immature lowermost part of a coraJ.lite, near
the apex of cone-shaped forms.
Axial refers to the mid-line of the upwardly growing coral; this
term

lilfW

be applied to a centrally located columnar structure or to

designat~ a region in the coral skeleton.
Brevisepta are much-shortened radial partitions of a coral that
extend inward only part way from the periphery to the axis.

The term

also is used to describe the ontogenetic stage characterized by short
septa and regularly spaced tabulae, as in .Amplexus.
Calyx is the more or less d_eep cuplike hollow at the top of a coral

skeleton that was occupied by the living animal.
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Cardinal is a term that applies first to one of the four earliestformed septa ~fa rugose coral; it lies in the plane of bilateral symmetry and insertion points of newly formed major septa adjoin it on
either side.

Secondarily, the name cardinal is applied to the depres-

sion (fossula) that is formed by the partial or complete abortion of
;

the cardinal septum, and it is used also to designate the quadrants of
septa that lie between the cardinal and alar septa.

On diagrams and in

sep"G,al formulae the cardinal septum is indicated by the symbol C.

Trans-

verse sections of corals illustrated in this paper are oriented with the
cardinal septum directed downward.
Carinae are keel-like ridges on the sides of septa; they are
straight or curved and run more or less longitudinally.
Colunm is a term applicable to varied sorts of axial structures of
corals (including columella and pseudocolumella of authors), ranging
from dense rodlike grovrths to delicate open meshwork.
Conical refers to the cone-like form of some corallites.
Conico-cylindrical is a term given to corallites that are conical
near the apex but become cylindrical above.
Corallite is the name used for the hard parts of a coral individual.
Counter refers to one of the four first-formed septa of rugose
corals, lying in the plane of bilateral symmetry opposite to the cardinal septum; it is also applied to the quadrants of septa contiguous to

it.

On diagrams and in septal formulae the counter septum is indicated

by the symbol K.

Transverse sections of corals figured in this paper

are oriented with the counter septum directed upward.
Counter-lateral is a term applied to the pair of metasepta immediately adjacent to the counter septum.
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Dissepiments a.re small curved plates built one on another so as to
form vesicles; their convex surfaces are directed upward and toward the
interior of the coral.

Dissep:iments do not occur in lophophyllidid

corals although several authors have designated intercepts of tabulae

in transver~e sections as dissepments.
Fossula is a depression in the floor of a rugose coral calyx formed
by the partial or complete abortion of a protoseptum, in nearly
cases the cardinal septum.

aJJ.

The presence of a fossula may be indicated

in transverse sections of a corallite by a distinct open space extending peripherally between some of the septa.
Growth lines are fine irregularities that encircle the exterior of
some corals.
Inner wall is a term most commonly employed to designate a thickened wall-like structure at the inner edge of a zone of dissepiments;
it is applied also to a curved wall that is formed by intercepts of
tabulae. ..
Interseptal ridges are longitudinal elevations on the exterior of
some rugose corals that mark slight outward bulges of the enclosing theca.
Lamellae are .subvertical plates of the axial region of some rugose
corals, generally not confluent with septa; theym.a.y be discontinuous
longitudinally.

Some genera a.re characterized by a median lamella in

the plane of the cardinal and co:unter septa and by radiating lamellae,
which intersect the median lamina at different points.
Laminae are sheet-like structures formed by the juxtaposition of
two ley-ers of skeletal material in septa and the column.

They appear

in transverse sections as indefinitely bounded dark bands that are formed
by the junction of two differently directed layers of fibers.

A lamina
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occurring in the plane of the cardinal and counter septa within the
column is a median lamina; intersecting laminae are termed radiating
laminae.

Lamellae, unlike laminae, comprise distinct wall-like

structural units.
Ma.jor septa are the relatively long septa of rugose corals that
comprise the four first-formed protosepta and subsequently inserted
?airs of metasepta appearing in definite order in the different quadrants.
Metasepta are .major septa other than the protosepta.
Minor septa are secondarily introduced septa, generaJ.ly-short, that
appear nearly simultaneously between major septa.
Peripheral refers to the outer zone of a corallite or that pa.rt
adjacent to the theca.
Pol:yp is the living organism that occupied the calyx.
Protosepta are the four first-formed septa of rugose corals (cardinal, counter, and two alar) that are introduced nearly simultaneously

very early in the growth of the corallite and that define the tetrameral
development and bilateral symmetry of these fossils.

Except the counter,

they are the sept~ next to which insertion points of newly formed major
septa are located.

According to some investigators, an additional pair

of septa (counter-laterals), which adjoin the counter septum, a.re classifiable as protosepta but these do not affect the four-fold arrangement
of the septa.
Pseudofossula is a depression or space between septa on the floor
of the ca.ly:x: of some rugose corals, not formed by the partial or complete
suppression of a septum. Pseudof ossulae are developed on the counter
side of the alar septa in many corals and are termed alar pseudofossulae.
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Quadrant is a term given to areas of the corallite in the Rugosa
lying between any two adjacent protosepta; these areas are designated,

•
respectively, as cardinal
quadrants (adjoining the cardinal septum) and

counter quadrants (adjoining the counter septum).
Radicles are external tubular projections that occur on the theca
of some solitary corals.

•

Rejuvenation is a renewal of immature structural characters that
is accompanied by a constriction of the corallite after maturity has
been attained.
Rhopaloid is a descriptive term (derived from Greek, rhopa1on, war
club) applied to septa that thicken toward a rounded axial edge so as
to appear club-shaped in transverse section.
Septa are radial partitions that partly or completelt divide the
interior of rugose corallites into compartments.

Connnonly, the unqual-

ified term septa refers to the major septa.
Septal formula designates the relative position of protosepta, and
the rrumber of metasepta in respective quadrants.in a consistent abbreviated manner.

As employed in this paper, the formula begins w.ith the

counter septum, proceeds ~locia:r.i.se around the corallite, and ends at
the counter septum !

for example, counter septum (K), 9 metasepta, ala.r

septum (A), 4 metasepta, cardinal septum (C), 3 metasepta, alar septum
(A), 9 m.etasepta, and the counter septum again.

Expressed as a formula,

the septal arrangement of the septa in this section is K9 A 4 C 3 A 9 K.
Septal grooves are longitudinal· depressions on the exterior of some
corals that mark inbending of the outer wall along lines at the edges
of the septa.
Solitary corals are individuals that grow unattached to other coral.lites as contrasted w.i.th colonial forms.
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Stereoplasm consists of organically deposited calcium carbonate
and this term is especially used in referring to_ secondary thickening
of various coral structures.
Tabulae are subhorizontal, arched, or upvrardl.y concave platforms
that are not limited by septa and that extend at least partly across
the axial region of the corallite.

Complete tabulae are those that

reach across the axial area without intersecting an axial st~ctur~ or
other tabulae and that join the theca or dissepiments peripherally.
other tabulae are incomplete or anastomosing.
Tachylasmoid (derived from the genus Tachylasma.)refers to septal
development in which some major septa are long and rhopaloid whereas
others are sho.rt.
Theca is the term given to the outer wall of rugose corals; it is
equivalent to epitheca of some authors.
Wrinkles are transverse folds or annulations encircling the theca
on some corallites.

Abrupt constrictions are caused by rejuvenation.

Family IDPHOPHYLLIDIIDAE, Moore and Jeffords, 1945 .
Small to medium-sized corallites having straight or gently to
strongly curved conical and conico-cylindrical. form comprise this f ami1y.
The theca bears well defined septal grooves and interseptal ridges, and
is marked transversely by wrinkles and growth lines of varying prominence.
The relatively deep .calyx contains a spilrelike column that projects from
the central portion of the floor at least in immature stages.

Septa,

which have the "zaphrentid"·type of insertion (Hill, 1935, pp. 505-506)
are continuous, of one or two orders, and unjoined axially except in the.
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apical region.

These septa may be thin or rhopaloid in character, and

they show more or less bilateral arrangement about the counter-cardinal
plane.

,,

The counter quadrants are slightly to moderately accelerated.

Except near the calyx the counter septum extends to the axis where its
inner edge is strongly thickened so as to form a rod.Jike axial column.
The cardinal septum is notably shortened and lies in a f ossula; other
major septa are sub-equal in length.

Minor septa are introduced simul-

taneously between major septa in mature stages or they may be lacld.ng.
Alar pseudofossulae are developed in varying degrees of prominence,
I

· particularly in the immature stages.

The diagnostic feature of these

corals is the well-defined dense or relatively solid column that mey
project into the caJ.yx or be discontinuous in mature stages.

The column

commonly shows a median lamina along the plane of the counter-cardinal
septa and this lamina is continuous with that of the counter septtun near
I
the apex.

Advanced foms have in addition radiating laminae and concen-

tric growth layers.

Tabulae may be numerous, sparse, or lacking, and

dissepiments are absent.

Range, Mississippian to Permian.

Discussion.-- The lophophyllidid corals have been in an uncertain
status as to family relationship, and the t~onomic confusion surrounding· some of these genera, plus the lack of reliable information on the
internal· structure.of several types, has not contributed to resolving
the uncertainties (Moore and Jeffords, 1945, pp. 80-81).

Recognition

and verification of the significance of all the features in lophophyllidids is not now possible, in spite of the several different types that
have been described and the data on ontogenetic development that have
been published recently.

The information now available, however, is com-

parable to that of other coral assemblages that are currently classified
as families.
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Lophophyllum, in which most early workers included the lophophyllidid corals, has been placed in the broadly construed family Zaphrentidae
Edwards and Ha:i.me (1850) by Zittel (1900), and this classifi.cation has
been follow~d generally for a considerable period.

~s the phylogenetic

relationships of many Paleozoic coral genera became somewhat clearer,
more precisely defined families have been proposed for closely allied
genera.

Reasonably accurate evaluation of significant phylogenetic

trends in many instances is rendered difficult or impossible because of
the polyphyletic nature of some c9rals and the absence of pertinent information on the ontogenetic development of other genera •. Thus, lophophyllidid corals have been assigned·to the Streptelasmaidae Nicholson
and Lydekker (Grabau, 1922; Soschkina, 1925; Huang, 1932; Yoh and Huang,

1932), Zaphrentidae Edwards and Haime [zaphrenthidae Moore and Jeffords,
194iJ (Girty, 1915; &Okulitch and Albritton, 1937; Soschkina, 1939), Lophophyllidae Grabau (Grabau, 1928, 1936; Chi, 1931, 1935; Heritsch, 1936;
Sanford, 1939), Metriophyllidae Hill (Hudson, 1943; Easton, 1945), and
as of uncertain family relationship (Girty, 1915a;. Hill, 1940; :Moore and

Jeffords, 1941; Smith, 1941; Jeffords, 1942).

In order

to

segregate

these genera that show similar structural characters and phylogenetic
relationships, along with somewhat restricted geologic range, the lophophyllidid corals have been assigned to a separate family the

.

Lophophyllidiidae (Moore and Jeffords, 1945, pp. 92-93).

:V.LOst of the

same genera have been included in the Lophophyllidae by Grabau (1928),
but Lophoph.yllum, the family type genus, is now considered to differ
widely from the lophophyllidid corals here treated.
The Lophophyllidiidae were established to include Lophophyllidium
Grabau (1928), Sinophyllum Grabau (1928), Malonophyllum Okulitch and
Albritton (1937), Fasciculophy1:J.um Thomson (1883), Lopha.rrrolexus Moore
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and Jeffords (1941), and LophotichiumMoore and Jeffords (1945).
Sochkineophyllum Grabau (1928) was doubtfully assigned to this family

•

on the basis of similarities of axial structure.

Later study has in-

dicated that Kinkaidia Easton (1945) and Claviphyllum Hudson (1942)
probably constitute early representatives of the Lophophyllidiidae.
The inclusion of Fasciculophyllum and Claviphyllum in this family is
tentative, inasmuch as these Mississippian genera may be merely convergent types that belong·in another group.
Fasciculophyllum, which has l_. dybowski Thomson (1883) as genotype,
was interpreted by Hill (1940, pp. 130-132) as including corals similar
to Cyathopsis? eruca McCoy (1851).
ever, that Q..?

Hudson (1942, p. 262) suggests, how-

is generically distinct from

r.

dybowski, the syn-

types of which have been lost (Hill, 1940, p. 130), and he has proposed
the genus Claviphyllum, based on .Q..? ~ -

The original illustrations

of[. dybowski (Thomson, 1883, pl.-6, figs. 23-23a) comprise a generalized view of the exterior of the corallite and a single transverse section showing long thin major septa and seemingly an elongated counter
septum.

These illustrations and the accompanying description are not

adequate for distinguishing Fasciculophyllum, but additional sectioned
material representing corals accepted as belonging to f.. dybowski may
show that Claviphyllum is a junior synonym of Fasciculophyllum.
Sochkineophyllum Grabau includes corallites that are much larger
than corals here assigned to the Lophophyllidiidae and that have a
somewhat t113-ckened counter se~tuin reaching the a.xis.

Typically, one or

more p~rs of metasepta are elongated and thickened at their inner.
edges.

The internal structure has the general plan characteristic of

the lophophyllidid corals and one species from Wolfcampian rocks of
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Kansas and Oklahoma has so similar a septal development that it was assigned to Sochkineophyllum (Moore. and Jeffords,-1941). Corall.i.tes assignable to Sochld.neophyllum on the basis of Soschkina's illustrations (1939,
pl. 8, fig. 3), however, are characterized by a cylindrical shape, ·a
strong development of transverse wrinkles and growth_lines, and an absence of longitudinal septal grooves.

The presence or lack of these

septal grooves on the exterior of the unweathered theca is judged to
merit consideration along with internal structures in distinguishing
the phylogenetic relationships of the solitary rugose corals.· Therefore,
it seems probable that the lophophyllidid structures seen in species of
Sochldneophyllum from Russia are the result of convergent development
along a phylogenetic line characterized by a Caninia-like theca, im.ich
larger size than typical Lophophyllidium, and tachylasmoid septa.
Soschkina (1932, pp. 266-267) maintains that the genotype species of
Sochldneophyllum, which is Plerophyl1um artiense $oschk:i.na (1925), should
not be transferred from Plerophyllum, inasmuch as particular arrangements
of septa are specific characters and are subject to duplication in different phylogenetic lines.

Tachylasmoid septal development has been

observed in corals ranging in age from Mississippian to Upper Permian,
but the relationships of many of the forms are incompletely resolved as
yet (Hudson, 1943a, pp. 82-86).
Timorph.yllum Gerth (1921, p. 69) has been assigned by Grabau (1928)
.
to the Lophophyllidae, and the internal structures of this genus, as
'

illustrated by Gerth and Grabau, generally resemble those of corals here
included in the Lophophyllidiidae.

The genotype and other Permian

species of Timorphyllum from Timor, as well as ,I. simulans Moore and
Jeffords (1941, p. 102) from the ~riddle Permian of Texas, comprise
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corallites characterized by a notably sm.a.11 diameter, an elongate
cylindrical shape, and commonly an irregularly bent form.

Moreover,

the theca differs from that of typical Lophophyllidiidae in bearing
well-developed transverse wrinkles and numerous fine growth lin~s, and
in lacking prpminent septal grooves.

Lophophyllidium-like internal

characters of Timorphyllurn, therefore, like those of Sochldneophyllum,
are considered to be the result of homeomorphy.
Lophophyllum Edwards and Haime (1850), Koninckophyllwn Thomson and
Nicholson (1876), Arachnolasma Grabau (1922), Thysanophyllum Nicholson
and Thomson (1876), Yuanophyllum Y-li (1931), Rossophyllum. Stuckenberg

(1888), and some o~her genera that have been allied with the lophophyllidid corals differ importantly in the specialized development of dissepiments and in having an axial column of distinctly different type
from that of Lophophyllidium.

Cyathaxonia Michelin (1847) and other

genera included in, the Cyathaxonidae Edwards and Ha.im.e (1850) agree
with the Lophophyllidiidae in having a solid axial column and in lacking dissepiments •. The Lophophyllidiidae are distinguished, however, by

the insertion of the minor septa subsequent to the hi.etasepta -

not at

the same time,_ as ;in the Cyatha.xonidae -- and by the presence of an
rod.al column that is formed largely by a thickening of the counter septum.

NATURE AND RELATIONSHIPS OF LOPHOPHYLLIDID CORALS
Early work on the rugose corals was limited to description of the
external features of the coraJ.lites, supplemented by delineation of such
few internal characters as were visible in the calyx or in weathered
specimens.

Thus, many species and genera had been introduced before the
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importal).ce of internal structures became recognized and techniques for
sectioning were developed.

Generic diagnoses were revised gradually to

include these .internal structures as the primary characters, but the
new generic concepts were developed mainly not from study of genotype
species but from examination of the internal structures of species presumed on the basis of e}..-ternal features to be· congeneric with the genotype species.

Therefore, well-defined assemblages of species have come

to be designated by old generic names and workers have tended to accept
such generic assignments, inasnmch as they have lacked contradictory
evidence derived from the genotype and have not attached to the genotype
species and the holotype specimen the importance now accorded to them
by the International Rules of Zoological Nomenclature.

This procedure

has resulted in the taxonomically incorrect use by many paleontologists
of generic names such as Zaphrentis for Mississippian zaphrenthid types,
Campophyllum for specialized caninids :Crom :Mississippian and Pennsylvanian rocks, and Lophophyllum for corals like Cyathaxonia prolifera.

In

view of this confusion, generic concepts as applied to the Rugosa should
be based on examination and evaluation of the characters shown by authentic type material of the genotype rather than the misleading generic .
concepts proposed by these early workers.
Characters of Lophophyllidid Genera
The genera assigned to the Lophophyllidiidae are illustrated, described briefly, and compared mainly on the basis of internal structures
seen in authentic genotype material.
Lophophyllidium lli'abau, 1928, (pl. 1, figs. 2-3; pl. 2, figs. 23-24;
text fig.

6).- This genus is distinguished especially by the nature of

its axial column which is relatively large in diameter and contains well-
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EXPLANATION OF PLATE l ,

(All figures 3 times natural size.

Transverse sections are

oriented with the cardinal s~ptum at bottom; protosepta are
indicated by small arrows.

Longitudinal sections are mostly

at right angles toi.,the counter-cardinal plane; the position
of transverse sections in indicated by small italic figures.)
1--Stereostylus lenis Jeffords, n. gen.,n. sp., genotype

Page

of Stereostylus, from the Frisbie limestone member,
Wyandotte li~estone, Missourian series, Pennsylvan~
ian (Upper Carboniferous),at Kansas City, M1ssouri
(Univ. Kansas specimen, no. 1875f8lb). - - - - -

- - 41

2-3--Lophophyllidiu m proliferum (Mcchesney)~ genotype
of Lophophyllidium, from beds over Coal No. 8,
Trivoli cyclothem, Missourian series, Pennsylvanian (Upper Carboniferous), near Springfield,
Illinois (After Jeffords., 1942)0 - - - - - -

37

4--Lophamplexus eliasi Moore and Jeffords, genotype:-~
of Lophamplexus, from the Hughes Creek shale
member, Foraker: .limes tone, Counci 1 Grove group,
Wolfcampian series, Lower Permian, near Grand
Surmnit, Cowley county, Kansas (After Moore and
Jeffords, 1941) • ·- - - - - - - - - - -

42

5-6--Lophotichium ~cum Moore and Jeffords, genotype
of Lophotichium, from the Hale formation,
M0 rrowan

series, Lower Pennsylvanian (Upper

Carboniferous), southeast of Braggs,
Oklahoma (A~ter Mooretand Jeffords, 1945).

42

39

Page
7-8--Fasciculophyll um dybowski Thomson, genotype of
lfasciculophyllum, from the E1 zone, M1ssissippian
(Lower Carboniferous) at Charleston,. Scotland
(After Thomson, 1883). - - - - - - - - - - - - - -
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defined radiating laminae associated with a distinct median lamina.
Tabulae commonly are few and the lower one-third of the corallite may
>

be filled by stereoplasm.

•

Septa are long and stout.

The corallites

commonly are slightly curved and conico-cylindrical in form.
Sinophyllum Grabau (1928), Lophophyllum (in part) of authors.
Cyathaxonia prolif era McChesney (1860).

Syn.
Genotype, .

Pennsylvanian (Upper Carboni-

ferous) and Permian.
Lophocarinophyllum Grabau, 1922 (pl. 2_,/igs. 12-16).-- The distinctive features of this genus are hooklike carinae developed on the major
septa and sides of the axial column.

Septa unite with the large column

near the apex but· become shortened higher in the corallite.
regularly spaced and nearly horizontal.
Grabau (1922).

Tabulae are

Genotype, b• acanthiseptum.

Mississippian (Lower Carboniferous).

Ma.lonophyllum Okul:i.tch and Albritton, J:.2.17. (pl. 9, fig. 5).-- This
..

genus is based on badly weathered corallites and fragments that are reported to lack tabulae..

The septa extend to the colunm in the mature

region, but become shortened near the calyx.
tinct.

Pseudofossu.lae are indis-

The interior of the axial column weathers more readily than the

outer part, indicating possible a structure like that of Lophophyllidium.
Data now available are not adequate to permit positive recognition of
Malonophyllum.

Genotype, M• texanum Okulitch and .Albritton (1937).

Permian.
Stereostylus Jeffords, !1fil! genus (pl. 1, fig. l; pl. 12; pl. 18,
figs. 3-4, 6; text, fig. 8) . - The axial column is moderately thick and
laterally compressed; it contains a median lamina which is continuous
with that of the counter septum but radiating laminae are lacking.
Separation of the colwnn and counter septum occurs only in late· stages.
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Tabulae are numerous and slightly inoscuJ.ating.

Septa are joined about

the column near the apex and are thin and rhopaloid in higher sections.
The corallites· commonly are conical or conico-cylindrical in form.

Alar

pseudofossulae a.re recognized, but they are not prominent in the immature
regions.

Syn. Lophophyllum (in'part) of authors, Lophophyllidium (in

part) Moore and Jeffords (1941, 1945), Jeffords (1942).
Stereostylus lenis, n. sp.

Genotype,

Pennsylvanian (Upper Carb~niferous) and Permian.

Lophamplexus 1.fo~re and Jeffords, 12£ (pl. 1, fig. 4).-··· Structural
features are similar to those of Stereostylus except for_ the disappearance or discontinuity of the axial column in the upper part of the corallite.

Septa and axial column are thin or only moderately thickened, and

tabulae extend across the corallite above the calicular end of the column.
Genotype, b. eliasi Moore and Jeffords (1941). . Pennsylvanian (Upper
Carboniferous) and Permian.
Lophotichium Moore and Jeffords,

5-6) . - Steeply
J:245.. (pl. l.figs.
j

sloping or vertical tabulae near th~ apex simulate septa but become less
inclined upward in the corallite.

Thus, the number of structures re-

sembling septa seems to decrease in sections successively higher in the
corallite.

Thin major septa are joined in palmate groups about the

axial column in immature stages, but become shortened near the calyx.
• Genotype, 1• vescum Moore and Jeffords (1945).

Pennsylvanian (Upper

Carboniferous).
(pl. 2 figs. 1-11) .-- Relatively small
•
.
J
corallites ·are assigned to this genus. They are·characterized by an
Claviphyllum Hudson,

elongate, only slightly thickened counter septum, and in mature stages,
by the elongated, rhopaloid.nature of the third and fourth pairs of
major sept~ on the cardinal side of the counter septum, and the second

•
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EXPLANATION OF PLATE 2
(All figures 3 times natural ldze.

Transverse sections are

oriented wi·th the cardinal septum at bottom; protosepta are
indicated by small arrows.

Longitudinal sections are mostly

at right angles to the counter-cardinal plane; the position
orfransverse sections is indicated by small italic figuees.)
Page

1-11--Claviphyllum eruca (McCoy), genotype of
Claviphyllum, from the E1 zone, M1ssissippian
(Lower Carboniferous) in Scotland and En,gland
(Figure 1 after Thomson, 19~3; figures 2-3,7-9
after Hudson, 1942; figures 4-6,10-11 after

Hill, 1940) • - - - - - ·- - - - - - -- - - - - - - -
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12-16--Lophocarinop hyllum acanthiseptum Grabau, genotype of Lophocarinophyllum, from the Taiyan series,
Mississippian (Lower Carboniferous) in China
(After Grabau, 1922). - - - - - - -

41

·17-22_--Kinkaidia trigonali s Easton, g:anotype of
K:inkaidia, from the Kinkaid limestone,· Elvira
group, Mississippian (Lower Carboniferous)
in Illinois (After Easton, 1945). - - -

- - - -
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23-24--Sinophyllum Eendulum (Grabau),genotype of
Sinophyllum_,._ from the Permian in South China
(After Grabau, 1928).

Sinophyllum is here

considered to be a junior synonym of Lopho·phyllidiumo - - - - - - - - - - - - - - - - - - -
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and third pairs of septa on the cardinal side. of the alar septa.
are numerous, anastomosing, and steeply inclined.
are not well defined.

Tabulae

Alar pseudofossu.lae

Genotype, Cyathopsis? eruca McCoy (1851).

Miss-

issippian (Lower Carboniferous).
Kinkaidia Easton,

(pl. 2 figs. 17-22) .-· The corallites are
)

characterized by a relatively open interior that lacks deposits of
stereoplasm even near the apex.
not consistently thickened.

ly elongated also.

The counter septum is elongated but

Alar and counter latE3ral septa a.re distinct-

Tabulae rise regularly from the theca to the column.

Alar pseudofossulae are not well developed.
Easton (1945).

Genotype,!£. trigonalis

Mississippian (Lov;er Carboniferous).

Fasciculophyllum Thomson, 1883 (pl. lJfigs. 7-8) . - This genus is
poorly lmown 'if

E•

dybowski is generically.distinct from Q.? ~ •

The type specimen is relatively small and bears a thick theca.
a.re long, thin, and not thickened axially.

Ontogenetic. development and

features shovm by longitudinal sections are lacking.
dybowski Thomson (1883).

Septa

Genotype, f_.

Mississippian (Lower Carboniferous).

46

1
Key to Lophophyllidid Genera
Family Lophophyllidiidae:

Solitary cora.l.lites having solid axial

column, shortened cardinal septwn, elongate counter septum extending to
the column near the apex, counter quadrants accelerated, and well-defined septal grooves.
Septa and c·olumn ·bearing carinae
Septa and column lacking carinae

. . . . . . . . . Lophocarinophyllum

Axial column absent or discontinuous

..

in mature stages • •
fud.aJ.. column continuous in mature stages

. . . . • • Lopha.mplexus

Tabulae steeply inclined, vesicular
·Major septa. unequal: third and fourth pairs of
septa on cardinal side of counter septum and
second and third pairs of septa on cardinal
side of aJ.ar septa elongated and rhopaloid • Claviphyllum
Major septa subequal: septa-like struct~es
near apex formed by tabulae

• • • • • • • • Lophotichium

Tabulae not· ·notably vesicular or steeply inclined
Axial column large, cylindrical, characterized
by radiating la¢nae and intercepting

growth layers

•••••••••••••

Lophophyllidium

Axial column laterally compressed, containing median lamina but no radiating laminae

Major septa unequal: alars and counterlaterals elongated • • • • • • • • • • •
Major septa subequal: none consistently
elongated

1.

Kinkaidia

• • • • • • • • • • • • • • Stereostylus

Data a.re insufficient to include Fasciculophyllum and M.a.lonophyllum
in this key.

4?

PHYLOGENETIC RELATIONSHIPS
This study of Pennsylvanian species·of lophophyllidid corals
furnishes few data on the relationships· ·of these corals, inasmuch as
the oldest types -- Lophocarinophyllum, Claviphyllum, Kinkaid.ia, and
Fasciculophyllu m -

occur in Mississippian (Lower Carboniferous) rocks,

and Lophophyllid.ium, Lophamplexu.s, Stereostylus, and Lophotichium are
first recognized in.early Pennsylvanian deposits.

Moreover, phylogenetic

relationships a.re not easily determined for most rugose corals (Lang,
Smith, and Thomas, 1940, pp. 1-5).
Tentative conclusions regarding the development of the lophophyllidid corals and their interrelations are presented here in ~rder to
illustrate the status of pres~nt knowledge and to indicate needed additional study.
Features shown by the apical region of lophophyllidid corals, such
2
as accelerated development, zaphrenthid pattern of the septa, lack of
specialization of the counter septum, and prominent pseudofossulae of
many

species, suggest that the ancestral forms were similar or allied

to the so-called zaphrenthid types of Mississippian age.
2.

The nature of

Zaphrenthid, as used by most authors, refers to simularity with the

Mississippian (Lower Carboniferous) species which have been placed in
Zaphrenthis (Zaphrenti's of authors) but,now are regarded as distinct
from that genus.

The term hapsiphyllid might be used· more properly but

the characters of Hapsiphyllum are comparatively uncertain, inasmuch as
internal features of the type are not known.

Therefore, use of the

term zaphrenthid is continued until the relationships of these corals
and the several taxonomic problems are resolved.
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the theca and the character of the horizontal elements (tabulae and dissepiments) also suggest affinity with these corals.
Zaphrenthid species of the Lower Carboniferous of Europe, such as
nzaphrentis" parallela Carruthers (19iO),

(1910), and

uz.

11

11

~. tr

disjuncta Carruthers

delanouei Edwards and Haime (1851), include solitary

conical to cylindrical corallites that contain. a cardinal fossula, al.ar
pseudofossulae, and a zaphrenthid manner of septal insertion.
are present, but dissep:i.ments are lacldng -

Tabulae

a primitive trait.

Certain

species are characterized in the immature stages by a pinnate arrangement of the major septa about the large cardinal fossula and the alar
•

pseudofossulae.

The cardinal septum is short, and the counter, alar,

and metasepta are more or less joined axially.

This union of the septa

seems to be located at the axis in sections close to the apex, whereas
it shifts toward the counter septum higher in the_ corallite.

Subsequent

development of this group seems to have occur:i:.ed py divergence along
several different lines.

The accentuation of the breviseptal develop-

ment is seen in 11 Z." dis.juncta,

11~. 11

tenuis Hudson (1944a), and in the

species assigned to .Allotropiophyllu m Grabau (1928) by Hill (1940,
p. 125).

Development along a tachylasmoid trend seems to have led to

the species included in Rhopalolasma.3Hudson (1935).

A tendency t~wards

the strengthening of the rod.al region by continued close proximity o~
the major septa and the dep?sition of stereoplasm about their inner edges
may have resulted in pre-lophophylli did types.

3.

Rotiphyllum Hudson (1942)

Rhopalelasma [sicJ of Lang, Smith, and Thomas (1940).

These authors

have emended the original spelling of numerous generic names applied to
corals, but·such changes are considered to be invalid (Moore, Weller,
and Knight, 1942) •
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has long major septa that are joined.axially by stereoplasm so as to
form a relatively large axial column.

As shovm by Hudson (19/44, pls.·

56 and 57), some species of Rotiphyllum show a tendency towards elongation and axial swelling of the counter septum, and a slight reduction
in the cardinal septum.

Similarly,

z.

tenella Miller (1891), which is

the genotype of Neozaphrentis Grove (1935), has an elongated counter
septum that is superimposed on an earlier zaphrenthid septal pattern
(Grove, 1935, pl. 13, figs. 8 and 10).

A simila!r tendency towards the

elongation of the counter septum in advanced stages is seen in
Triplophyllites palmatus Easton (1944a, pl. 8) •. Seemingly, a continued
specialization of the inn.er edge of the counter septum as an axial support, and a more rapid shortening of the major septa could have led to
the lophophyllidid types.
The transition from a Mississippian zaphrenthoid coral, such as
Rotiphyllum, Neozaphrentis, or Triplophyllites, to a lophophyllidoid
coral is not demonstrated now by any known series of species or
ontogenetic development within a species •. Moreover, it is probable that
more than one of the related zaphrenthids or other ancestral coral have
given rise to lophophyllidids.

Continued onto genetic •study of these and

allied corals should clarify the relationships.
. The ontogenetic and phylogenetic development of rugose~orals, as
has been observed in a large number of genera, precludes the derivation
of lophophyllidoid corals that lack dissepiments from the specialized
Yii.ssissippian species included in Lophophyllum and Koninckophyllum.
Lophocarinophyllum, which is reported from Mississippian rocks of
China, seems ancestral. in time and structural features to the Pennsylvanian genera Lophophyllidium, Stereostylus, and Lophamolexu.s.

Serial
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transverse sections of corallites referred to Lapham.plexus show a gradual development from Stereostylus by a reduction in the axial column
and a tendency towards a breviseptal phase.

The stratigraphic occur-

rence of the species of Lophamplexus and.their relative specialization
indicates, however, that this genus is polyphyletic in origin.
,.

The

apical region in Stereostylus and Loohophyllidium is relatively similar·
in major structural features.

Thus, Lophophyllidium may have developed

from Stereostylus by increasing specialization of the column and other
elements.

Continued accentuation of radiating and circumscd.bing laminae

of the column and increasing specialization in Lophophyllidium .se.em to
have produced an undescribed Upper Permian coral that contains a few
scattered dissepiments.
The anastomosing nature ·or the steeply inclined tabulae and num-

'

erous septa of Claviphyllum suggest that further modification might
have produced corals similar to Loohotichium.

Kinkaidia, however,

seems too specialized in septal de~elopment to have given rise to
Stereostylus.
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CLASSIFICATION OF PALEOZOIC CORALS
Solitary and colonial Paleozoic corals that are characterized by

•

•

insertion of major septa at four points are included in the Rugosa
Edwards and Ha.ime (1850).

This group is recognized as a subclass of

the Anthozoa in the phylum Coelenterata.

The terms Tetracoralla

Haeckel (1872) and Tet~aseptata Grabau (1922) have been used also to
indicate this four-fold grouping of the septa, but the Rugosa is an
older and much more generally adopted name.

Practicall.y all rugose

corals have only two cycles of septa (major and minor septa), and commonly they contain tabulae.

Dissepiments may form an important- part

of the internal structure or they may be lacking.

Rugose corals differ

from Mesozoic and Cenozoic corals that are included in the subclass
Hexacorallia chiefly in the nature of the insertion of septa.
Although several early authors have proposed classificatory terms
intermediate between the Rugosa and family units (Dybowski, 1873;
Ha~ckel, 1876; Nicholson and Lydekker, 1889; and Po~ta, 1902), there
is no generally accepted basis for division of rugose corals into orders.
Seemingly, microscopic chara~ters of tbe septa and-the manner of septal
insertion comprise important distinctions that may merit diagnosis as
characters of ordinal rank when they can be applied to a larger percentage of the genera.

DESCRIPTIONS OF GENERA AND SPECIES
Genus LOPHOPHYLLIDIUM Grabau, 1928
Solitary lophophyllidid corallites of medium size and having g~ntly
curved or straight conico-cylindrical form a.re included in this genus.
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The relatively thick theca bears prominent septal £51:00ves, and transverse wrinkles and growth lines are developed in varying degrees. ·
Radicles are well developed or absent.

The calyx, which is deep, is

characterized by a spikelike column that projects upward from the centraJ. part of the sloping calicula.r floor.

Major septa

may

•

be .straight

or slightly curved; and they are thickened at the inner edge in the immature region.

Except for the counter septum, they do not ~each the

column, although deposits of stereoplasm commonly join the septa and

axial region more or less solidly.

The counter septum is elongated and

thickened a.xi.ally to form the column~

The cardinal septum. is thin, ap-

preciably shortened, and lies in a large fossula.
are not developed prominently.

Alar pseudofossulae

In the mat1:].I'e region, major septa are
•

subequal., straight, relatively long, and separated from the axial
column.

Short minor septa may be observed in the upper portions of

some species, although their grooves on the exterior of the theca suggest earlier insertion.
A relatively large axial column is present in all stages and bears
a distinct median lamina, which, in the apical region, is seen to be a
continuation of the lamina along the mid-line of the counter septum.
Higher in the corallite the column becomes more cylindrical, separated
from the counter septum, and shows numerous radiating laminae.

These

radiating laminae join the median lamina at several points and are surrounded by relatively dense deposits of stereoplasm.

Tabellae-like

structures, which probably are growth layers, may develop within the
column so as to intersect these laminae.

Transverse sections of advanced

forms near the calyx show a slight protrusion of the column into the
cardinal fossula; this feature may" give the appearance· of a .former attachment with the cardinal septum.
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Tabulae are more or less numerous in some species, althougJ.:i the
interior of many corallites is so thickened by stereoplasm as to conceal these structures.

The tabulae, when observed, slope upward rather

steeply from the periphery, flatten out somewhat,, and then rise abruptly
as they approach the aJCi.al colurnn.

Because of the thickening about the

edges of the major septa in early mature portions of corallites, tabulae

•

may.be visible in longitudinal section only between the theca and this
'O

inner wall, and between the inner ,rrall and the axial column.

Dissepi-

ments are absent.
Genotype.- Cyathaxonia prolifera Mcchesney (1860), Missourian,
Pennsylvanian (Upper Carboniferous), Illinois.

..

Discussion.-- Many.features of the relationships and taxonomic
difficulties involved in the recognition of this genus have been reviewed at some length (Jeffords, 1942, pp. 201-213), and they a.re merely
summarized here.
Late Paleozoic lophophyllidid corals of North America and other
parts of the world were assigned for many years to the genus Lophophyllurn
Edwards and Ha.irne (1850), which has
genotype.

1~

konincki Edwards and Haime ·as

Re-examination of corals from the type locality of the geno-

type (Carruthers, 1913) has suggested that 1,. konincki is a junior synonym of Cyathaxonia tortuosa 1/.d.chelin (1846).

On the basis of features

observed in Q. tortuosa, Lophophyllum is recognized to include solitary
corals having septa, peripheral dissepiments, and a specialized axial
column.

Grabau (1928) proposed the genus Lophophyllidium, with

Cyathaxonia prolifera McChesney (1860, p. 75) as genotype, to include
Pennsylvanian corals which differ from Lophophyllum in having a more
simple septal structure, prominent solid axial column, and lack of
dis sepiments.
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Lophophyllidium, however, has not yet been accepted in all quarters.
Some workers are reluctant to submerge vddely adopted usage in order to
follow requirements of the International Rules for Zoological Nomenclature; others have been confused by certain misleading descriptions of
morphologic features, such as the'erroneous ident~ication of tabulae
as dissepiments; and some European workers have con?luded that Carruthers was mistaken in concluding his specimens to be conspecific with

1• konincld.

Inasmuch a.s available objective information suggests t~at

b,. konincld. is not congeneric with Q_. prolifera (Lang, Smith, and

Thomas, 1940; Smith, 1941), taxonomic confusion is lessened appreciably
by the recognition of Lophophyllidium as a valid genus until such time
as further studies are made on b_. konincki.
Preliminary studies of the Pennsylvanian lophophyllidid corals
(Jeffords, 1942) have suggested that several different genetic lines are
present among the species assigned to .Lophophyllidium.

Available data

were insufficient to permit reliable interpretation of the significance
of various features, however, and so aJ.l lophophyllidid corals having
a persistent column were included in Lophophyllidium.

~ubsequent

studies have shown that distinct types of lophophyllid.ids can be recognized in the Pennsylvanian coral faunas, each type being characterized
by a combination of several characters.

Therefore, Lophophyllidium is

here restricted to species having a relatively large axial colurrm that
contains radiating iarninae and commonly a much tl:iickened apicaJ.portion.
The curved elongate conico-cylindrical shape is characteristic of all
but the spinose species.
The genus Sinophyllum Grabau· (1928), with Lophophyllum pendulum
Grabau (1922, p. 48) as genotype, was proposed to include corals
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differing from Lophophyllidium in the thick, pendulum-shaped outline
of the axial column as seen in transverse section.

Sinophyllum was

stated tp differ also in having an inner wall formed by flexed ends of
major septa.

Inasmuch as observations on ·Pennsylvanian and Permian

lophophyllidid corals·have indicated that the inner waJ.l seen in illustrations of the genotype species of Sinophyllum (pl. 2, figs. 23-24)
does not differ from that of other lophophyllidid corals, and as the
diameter and shape of the a.rial column alone were judged not sufficiently
diagnostic to warrant generic separation, Sinophyllum was considered a
junior synonym of Lophophyllidium (Jeffords, 1942, pp. 209-210).

Later

study, em.bracing a considerably larger number of specimens, indicates,
in fact, that features of the axial column can be correlate:d w.i.th other
characters so as to constitute a valid basis for generic division~f
these corals.

Thus, corallites having a relatively large cylindrical

column that contains radiating and intersecting laminae form one·genetic
group (Lophophyllidium), whereas another group (Stereostylus) includes
those species characterized by a relatively smaller and laterally compressed column that lacks radiating laminae.

Inasmuch as both

Lophophyllum pendulum, the genotype of Sinophyllum, and Q.. prolifera,
the genotype of Lophophyllidium, are characterized by these radiating
laminae and circumscribing layers, they belong with the former group.
Therefore, Sinophyllum is still considered tp be a junior synonym of
Lophophyllidium.
Lophoµhyllidium is distinguished from Lophocarinonhyllum by the
lack of carinae, from Lophamplexus by the persistence of the axial
column throughout the corallite, and from Lophotichium by the larger
column and the markedly less inclined character of the tabulae.·

Figure 5. Diagram showing relationship of the
length of cora.llite to diameter at different
growth stages in Lophophyllidiu.m hadrum, n. sp.,
~. wewokanum, n. sp. ,_ and ~• · plu.mmeri, n. sp.
Coralli tes belonging to these species are rather
similar in form and size.

These data, however,

indicate that_!;. hadrum is the most cylindrical,
L. wewokanum the mo~t conical, and~• plummeri
intermediate in form.

Measurements of length

- and diameter were made on.complete corallites
,.

so that these data.also indicate the variation
in size and form within these species.
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Lophophyllidium seems most closely allied to Ster~ostylus, and in.earlier

•

papers these corals vvere not separated.

The character of the rod.al col-

umn as seen in transverse section, however, particularly the radiating
laminae of Lophophyllidium, readily distinguish this genus from Stereo-•
stylus.

other characters of Lophophyllidium that are absent in Stereo-

.

stylus include
the more cylindrical form (text fig. 5), thicker theca,
.
.
.

extensive deposits of stereoplasm, and a rounded projection of the
column into the cardinal fossula in adult stages.

Moreover, the septa

in Lophophyllidium increase in radial length proportionately with in-·
creases in the diameter of the corallite, whereas in Stereostylus the
septa become relatively short in relation to the diameter of transverse
sections (text fig.

4).

Besides the genotype and other species here referre~ to Lophophyllidium, the genus includes the corals described as Lophophyllum

proliferum (McChesney) Brown (1909), Girty (1915a, p. 19), Soschkina
(1928, p. 371), and Huang (1932, p. 23); b_. profundum (Edwards and
Haime) Croneis (1930, p. 134); ~. pendulum Grabau (1922, p.· 48; 1928,
· p. 100); b,. proliferum sauridens White (1877, p. 101) and Kayser (1883);
Lophophyllidium magnificum Jeffords (1942, p. 238); b· extumidum Moore
and Jeffords (1945, p. 93); and~- eastoni Moore and Jeffords (1945,
p. 108), and probably other forms too scantily described and illustrated
to permit recognition of significant.features.
_Occurrence.-- Pennsylvanian (Morrowan to Virgilia.n) and Permian
(Wolfcampian to lower Guadalupian) of North America, and Lower Permian
of Russia and China.
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Figure 6. Outline drawings at natural size prepared
from photographs of described species of Lophophyllidium
showing the form, variation, and relative size of the
corallites.

The stippled portions indicate probable

restoration of incowplete specimens.
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Lophophyllidium had.rum Jeffords, n. sp.
Plate.3, figures 1-4; plate 8, figure l; text figures 5-6.
This species comprises elongate corals that are conico-cylindricaJ.
in the low·er part and cylindrical above.

Commonly the corallites are

curved slightly in the alar plane, particularly in the apical region.
The theca is very- thick, and externally it bears sh~ply incised longitudinal grooves and ridges.

Transverse markings consist of a few growth

lines and relatively numerous narrow wrinkles.
contains the large column at the axis.

The calyx is deep and

Radicles are lacking~

The com-

plete type specimen is 37 mm. in length and 16. 3 mm. in diameter at the
calyx.

The variation in size and form is shown on text• figure 5.

The distinctly conical apical part of the~e corallites is characterized by a shortened cardinal septum, a counter septum that is long
and considerable thickened axially, and long thickened major septa.
These septa are joined to the column and to each other by thick deposits
of stereoplasm.

•

Typically, the corallite is completely filled except

for the interseptal spaces midway between the theca and the axial region.
Somewhat higher in the corallite, the septa withdraw slightly from the
column and become rhopaloid.

Stereoplasmmay fill some of the spaces

between the septa and the column.

The counter septum is attached to the

column, although it is very thin in relation·to the large cylindrical
column.

Iri higher sections the septa maintain their slightly rhopaJ.oid

character except in the calyx where they are thin.

The cardinal septum

remains notably shottened, and the counter septum withdraws from the
column so as to become s?orter than adjacent 'metasepta.

The septal

formula in the apical region of the type specimen is K 6 A 3 C 3 A 7 K.
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In the caly:x it is K 8 A .3 C .3 A 8 K.

:V.d.nor septa are relatively short.

The axial column is joined to the counter septum in the apical
region, and the median lamina of the septum is continuous with the lamina
of the column.

Slightly higher sections show a large oval column that.

is separated from the counter septum. · A median lamina and several
radiating laminae, which seem not to match the position of septa, characterize this and later stages.

The column ·is cylindrical in· the upper

part of the corallite and lacks any indication of attachment with the
counter septum. . In the calyx of large coral.lites, the column

may

be

more or less open so that the laminae appear as solid structures that
are enclosed in porous stereoplasm.

Tabulae are largely con~eaJ.ed by

stereoplasm in the apical region, but .in the cylindrical portion of the
corallite they are closely spaced and rise regularly towards the column.
The cardinal fossula is moderately large and·persists into the caly:x;
·pseudofossulae are inconspicuous in the immature stages and a.re lacking
higher in the corallite.
Discussion.-- The corals referred to this species are distinguished
readily from associated corallites belonging to Stereostylus by the elongated curved conico-cylindrical form and the lack of radicles.

These

corals are notably smaller in diameter than Lophophyllidium plummeri,
n. sp. and b,. wewokanum, n. sp. (text fig.

5), and the mature corallites

are nmch larger than those of b_. 'asarcum, n. sp. and !!.• la.nosum, n. sp.

b•

had.rum approaches·b• proliferum (McChesney, 1860) in the number of

tabulae and moderate specialization of the axial column.

These species

may be separated, however, by the greatly thickened theca and lesser
amounts of stereoplasm found in b_. had.rum.
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Occurrence.- Cherokee shale, Des~oinesian series, Pennsylvanian
(Upper Carboniferous).

The type material was collected by J. B. Owen

from the Cherokee shale at Tillman pit, NE NE.sec. 23, T. 42 N., R. 26
Vl., Henry county, Missouri (Univ. Kansas loc. 323).

other spec:imens

a.re from the Cherokee shale, 2 miles west of Pittsburg, Cherokee county,
Kansas (Univ._Kansas loc. 5136), and the State Park, Crawford county,
Kansas (Univ. Kansas loc. 999); abundant material from the cap rock
above the Mineral coal collected by R. C. Moore and H. W. Compton along
the road in secs. 4 and 8, T. 31 ~., R. 24 E., southwest of Pittsburg,
Kansas '(Univ. Kansas locs. 7870 and 7874); and from a limestone in the
upper Cherokee shale at a strip pit, 3 miles west, of Oneta, Oklahoma
(Univ. Kansas loc. 2959).
Material studied.-- About 200 corallites were included in the
available material, and representative specimens'were sectioned for
study.
~ - - University of Kansas, specimen 323-2lb, from Tillman pit,
Henry county, :Missouri.
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EXPLANATION OF PLATE 3
(All figures 3 times natural size.

Transverse sections are

oriented with the cardinal septum at bottom; protosepta are
indicated by small arrows.

Longitudinal sections are at

right angles to the counter-card inal plane; the position
of the transverse sections is indic~ted by small italic
figures.)

Page

Lophophyllidi um hadrum Jeffords, n. sp.,from the Cherokee
shale, Desmoinesian series, Pennsylvanian (Upper
Carboniferou s), Kansas and Missouri. - - - - - la-~--Specime n (Univ. Kansas no. 5136-2la) from the
Cherokee shale, 2 miles west of Pittsburg,
Cherokee county, Kansas.

!!-d, Transverse

sections showing the gradual decrease in
stereoplasm and incr~ase in complexity of
. ·•·

·

the column upwa~d in the corallite.

~,

Longitudinal section slightly out of the
axial plane at the base.
~--Specime n (Univ. Kansas no. 323-2lc) from the
Cherokee shale at the type locality, 'Tillman
. pit, NE NE sec • 23, T. 42 N•, R. 26 W•,
Henry county, M~ssouri.
sections.

_,
a-c

T1"ansverse

S,, Longitudinal section.
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Page
~--Type specimen (Univ. Kansas no. 323-2lb)
from the same locality as figure 2.

_,
a-d

Transverse sections indicating the porous
nature of the axial column within the calyx.
~, L0 ngi tudinal section showing the thickened
apical region and numerous tabulae in the mature
portion.
4a-c--Specimen (Univ. Kansas no. 7870-2lb) from
the cap rock above the Mineral coal,
Cherokee shale, along road in secs. 4
and 8, T. 31

s.,

R. 24 E., southwest of

Pittsburg, Kansas.
sections.

~ ' Transverse

.£, L0 ngi ~udinal section shmving

the elongate conico-cylindrical form
typical of this species.

..
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Lophophyllidium wewokanum Jeffords, n. sp.
Plate 4, figures 4-7; plate 8, figures 4-5; plate 9, figure 4;
text figures 5-6.
Lophophyllum profundum GIRTY, ~ ' U. S. Geol. Survey Bull. 544,
page 19, plate 2, figures 1-6a, plate 6, figures 12, 14.
This species includes moderately large corallites having an evenly
curved conico-cylindrical form.

The theca, which is thick, bears sharp

septal grooves and broad flattened interseptal ridges; transverse
wrinkles are rare although gro-wth lines occur in abtmdance.
are lacldng.

Radicles

The calyx is relatively deep and contains a large striated

bladelike column in the lower portion.

The type, specimen is 36 nm. in

length and 13. 3 nnn. in maximum diameter at the calyx.

The form of the

corallite and range in size are shown in text figure.5.
The interior of these corallites is notably thickened by stereoplasm so that features of the immature region are largely concealed.
Near the apex septa are long except for the nru.ch shortened cardinal
septum.

The counter septum is extended into the column.

In early ma-

turity septa reach nearly to the·colunm and they are slightly rhopaloid;
the cardinal septum is very short and- the counter septum is not continued into the column.

.At the base of the calyx the cardinal septum

is about one half the length of other septa, the counter septum is
slightly shorter than adjacent metasepta, and other major septa extend
as thin plates nearly to the column.

:Wu.nor septa are developed near

the calyx but they. remain rudimentary •. The septal formula about 6 mm.
above the apex of the type specimen is K·7 A 3 C 3 A 7 K, and in the
calyx it is K 8 A 4 C 4 A 8 K.
counter acceleration.

.

These formulae indicate the strong
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The a:x:i.al column is relatively large throughout the coraJ.lite and
in longitudinal section it appears to be made up of conical laminae.
In transverse·sections near the apex the column is oval in outline and
attached to the counter septum.

Sections higher in the coraJ.lite show

that the column is nearly cylindrical except for a sharp point projecting into the cardinal f ossula.

A median lamina, radiating laminae, and

circumscribing layering is conspicuous in transverse sections.

These

circumscribing markings and the conelike structures seen in longitudinal
sections represent growth l~ers that a.re secondary to the median and
radiating laminae. Whereas these growth ley-ers constitute a conspicuous
feature of the column in polished sections, the median and radiating
laminae aJ.one are evident in thin sections of the column.

Tabulae are

largely concealed by stereoplasm; near the calyx they may be observed·
to rise abruptly from the· theca to the column at irregular intervals.
The cardinal fossula. is very large and it forms a conspicuous open
space as seen in transverse sections in the thickened·immature region.
Ala.r'pseudofossulae are scarcely identifiable.
Discussion.- Girty (1915) classified the corals of the Wewoka
forma~ion as a conico-cylindrical form, Lophophyllum proliferum
(McChesney) and a radicle-bea.ring form described as
radicosum.

1.

proliferum var.

He noted many features of corals here described as Lophophyl-

lidium wewokanum and recogni¥ied that these corals differed materially
from some other lophophyJJidid corals.

Girty 1 s observations on these

corals a.re confirmed except that the radicle-bearing species do not
seem to be gradational from the conico-cylindrical species, here named
Lophophyllidium wewokanum.
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This species closely resembles

1· plummeri, n. sp. from the Way-

land shale of Texas in general shape of the corallite, large a.rial
column, and extensive deposits of stereoplasm. 1,. wewokanum i_s distinguished, however, by the broader corallite form (text fig.

5),

greater number of major septa, and notably shorter cardinal septum.·
The breadth of the corallite and the larger column clearly separate
~- wewokanum from 1• hadrum, n. sp. which occurs in the Cherokee shale.
Occurrence.- Wewoka formation, Desnioinsian series, Pennsylvanian
(Upper Carboniferous).

The type material is from cen. W.side sec. 25,

T. 5 N. , R. 8 E. , 1 mile northwest of Allen, Colgate quadrangle, Oklahoma (Univ. Kansas loc. 2109) • Other specimens are from near railroad,
cen. S. side sec. 32,

T.

7 N., R. 9 E., west of Lake Holdenville, Wewoka

quadrangle, Oklahoma (Univ. Kansas lee. 1166); west of cen, sec. 24,
T. 5 N., R. 8 E., C9lgate quadrangle, Oklahoma (Univ. Kansas loc. 2480
and 3223); and just south of SE cor. sec. 32, T. 7 N., R. 9·E., 2 miles
northwest of New Holdenville, Oklahoma (Univ. Kansasloc. 2103).

These

corals have been collected by R. C. Moore, N. D. Newell, and L. M. Cline.
:Material studied.- Approximately 300 corallites were contained in
the collection, and 23 specimens were sectioned for study.
~ - - - University of Kansas, specimen no. 2109-2ld from 1 mile
northwest of Allen, Okla.
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EXPLANATION OF PLATE 4
(All figures 3 times natural size.

Transverse sections are

briented with the cardinal septum at bottom; protosepta are
indicated by small arrows.

Longitudi nal sections are at

right angles to the counter-ca rdinal plane; the pos:ttion
,/

of the transverse sections is indicated by sma!l italic
figures.)
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Lophophyl lidium asarcum Jeffords, n. sp., from the Burroak shale member,· Deer Creek formation, Shawnee
group, ·v1rgilian series, Pennsylvan ian (Upper
Carbonife rous), at a quarry along U.

s. H:ighway

60, 3 'miles west of Pawhuska, Osage county,

Oklahoma. - - - - - - - - - - - ·- - - - - - - - - ~~-Speci men (Univ. Kansas no. 2675-2le) • ~ '
Transverse
sections~
.
,

-e,

83

Langi tudinal section,

~--Speci men (Univ. Kansas, no. 2675-210) . a-b,
Transverse sections.

£,, L0 ngitudina l section.

3a-f--Type spe•cimen (Univ. Kansas no. 2675-2la)
showing the increasing complexity of the
axial column upward in the corallite~
Transverse sections.

a-e,

!, Longitudi nal

section.
Lophophyl lidium wewokanum Jeffords, n. sp., from the
Wewoka formation., D0 smoinesian series, Pennsylvanian (Upper Carbonife rous), Oklahoma. -
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~--Speci men (Univ. Kansas no. 2480-0la) showing
the dec.rease

in

stereoplas m in the upper parts

?,f the corallite .

Collected from west of cen.

sec. 24~ T. $ N., R. 8 E., Colgate quadrangle ,
Oklahoma.

~ , Transverse sections.

~,

Longitudin al section.
£--Transv erse section in the calyx of specimen
j

(Univ. Kansas no. 2109-2lc) from the type
locality, cen.

w.

side sec. 25 1

5 N.,

~.

R. 8 E., 1 mile no:hthwest of Allen,·
Oklahoma~
·2--Transv erse section of a small specimen (Univ.
Kansas no. 1166-2la) from cen.

s.

side sec~

32, T. 7 N., R. 9 E., west of Lake Holdenville, Wewoka quadrangle , Oklahoma.
~a-c--Tran sverser~se ctions of the type specimen

(Univ. Kansas no. 8109-2ld) from the same
locality as figure 5.
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Lophophyllidium coniforme Jeffords, n. sp.
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Plate 5, figures 3 and 5, plate 6, figures 1-9, plate 9, figures
l-2;_te.xt figures 1-2,

4-6.

Relatively small straight corallites having a conical form are included in this species.

Exceptionally large individuals become slightly

cylindrical in the Upper. parts, and the lowermost few millimeters of a
few specimens may be strongly curved.

The theca is thick and it bears

sharply incised septal grooves; transverse v.zrinkles are inconspicuous.
The point of attachment is confine9- to a very small area at the apex,
and radicles are lacking.

A striated bladelike axial c_olumn projects

strongly into the lower part of the deep calyx.

The type specimen is

17 nnn. in length and 10.8 mm. in maximum. diameter at the calyx.

Varia-

tion in size and form of these corallites is indicated in text figures
1 and 2.
The immature region of this species is characterized by relatively
long septa that are joined to the column and about their inner edge~ by
stereoplasm.

The cardinal septum is thin but not markedly shortened,

and the counter septum extends into the column.

In early maturity

stereoplasm is restricted to the axial region about the column and
rhopaloid edges of the major septa; interseptal spaces at the periphery
are open.

The cardinal septum is thin and short; the counter septt!)ll

is separated from the column although it may reach to the periphery of
the column.
the axis.

Other major septa extend more than half the distance to

In the mature region septa are long and rhopaloid except for

the short cardinal septum.

Within the lower part of the calyx the septa

are long, thin, and bilaterally directed about the counter-cardinal
plane.

Major septa increase in length regularly throughout growth

( text fig. 4), and the rate of insertion of septa decreases but: slightly
in maturity.

The septal formula about 3 mm. above the apex of the type

specimen is K 4 A 2 C 2 A 4 K, and in the calyx it is K 6 A 3 0 3 A 6 K.
Minor septa occur as rudimentary ridges in maturity.
The axial column is laterally compressed in the apical region,
firmly attached to the counter septum., and united with the axial edges
of other ma.jor·septa by stereoplasm.

Higher in the corallite the

column separates from the counter septum and becomes more cylindrical
in form; it contains prominent circumscribing growth layers and indistinct median and radiating laminae.
.

Tabulae are largely concealed by

.

the dense deposits of stereoplasm, but in a few longitudinal sections
they are observed as relatively rare structure_s that rise steeply from
the theca to join the column or thickened area about the a.Jd.al edges of
the septa.

The cardinal fossula is large and in early stages it forms

a prominent open space about the thin cardinal septum..

Alar pseudo-

f ossulae are not large, but in the thickened immature region they form
. slightly larger 'spaces than those between metasepta.
Discussion.- This species is characterized by a small conical
form that becomes cylindrical only in a few large individuals~

It

may

be separated from other species of Lophophyllidium readily by the small
size, conical form, and bi;Lateral arrangement of the septa in the calyx
about the counter-cardinal plane.

1· co:n:i.forme seems to show several

prima.tive characters, such as a conical form, prominent ala.r pseudofossulae, strong bilateral symmetry, and a relatively simple column for
. this genus.

·whereas the structure of the axial column indicates that

this species belongs in Lophophyllidium, other features approach those
of Stereostylus distinctus (Jeffords, 1942) and other species of the

§.. newelli group.

Occurrence.-- Lansing and Pedee groups, Missourian series, Pennsylvanian
(Upper Carboniferous).

The type specimen is from the Vilas shale, Lan-

sing group, 2.5 miles west of
Kansas loc. 1764).

Wann, Washington county, Oklahoma (Univ.

Other specimens are from the same formation 0.25

mile northwest of Wann, Oklahoma (Univ. Kansas loc. 1874and 2212); SE
sec. 20, T. 29

s.,

R. 13 E., north of Copan, Washington county, Okla-

homa (Univ. Kansas loc. 2209); along Kansas Highway 47, 6 miles east
and 0.5 mile south of_ Fredonia, Wilson county, Kansas (Univ. Kansas loc.
7713).

This species occurs also in the Hickory Creek shale member,

Plattsburg limestone, Lansi~g group ~t NvV cor. sec. 10, T. 27

s., R. 17

E., Wilson county, Kansas (Univ. Kansas loc. 1727); on east-west road,
SE cor. sec. 32, T. 28

s.,

'··

R. 16 E., about 2;5 miles east of Roper,
)

Wilson county, Kansas (Univ. Kansas loc. 1745); brick plant quarry, cen.
sec. 33, T. 29

s.,

R. 16 E., Wilson county, Kansas (Univ. Kansas loc.

1753); and SE NE sec. 3, T. JO

s.,

R. 15° E., southeast of Fredonia,

Vlilson county, Kansas (Univ. Kansas loc. 4844)~

The Eudora shale member,

Stanton formation, Lansing group, has yielded this species at cen. W.
edge sec. 24, T. 23

s.,

R. 18 E., Allen county, Kansas (Univ. Kansas

loc. 1735); SE cor. sec. 6, T. 34

s.,·R.

15 E., Mont~mery county,

Kansas (Univ. Kansas loc. 1782); railroad cut SW cor. 23, T. 29 N.,
R. 13 E., northeast of Copan, Oklahoma (Univ. Kansas loc. 2342); 7 miles
northwest of Copan, Oklahoma (Univ.-Kansas loc. 6751); 5 miles northeast
of Co~an, Oklahoma (Univ. Kansas loc. 6802); 3 miles north and 2 miles
east of Copan, Oklahoma (Univ. Kansas loc. 7159); cen. S. line .sec. 21,
T. 29

s., R. 13 E., Washington county, Oklahoma (Univ. Kansas loc. 7885);

and old railroad cut, 5 miles north of Copan, Oklahoma (Univ. Kansas loc.
7023) •. Representatives of this species were identified also from the

'75:

Weston shale, Pedee group .at a brick plant quarry, near cen. SE sec. 1,
T. 9

s.,

R. 22 E., southeast of Leavenworth, Leavenworth county, Kansas

(Univ. Kansas loc. 1710); quarry north of airfield, Leavenworth, Kansas
(Univ. Kans.as loc. 5071); railroad cut near brick plant, east of. Peru,
Chautauqua county, Kansas (Univ. Kansas loc. 6784); and 0.75 mile east
of Beverly Station, Platte county, Missouri (Univ. Kansas loc. 1725).
Material studied.-- This species occurs abundantly at most of the
localities, and the collections contain more than 1500 corallites.

Ap-

pro:ximately 30 representative corallites were sectioned for study.
~.--University of Kansas, specimen no. 1764-2lf from the Vilas
shale, 2.5 miles west of Warm, Okla.

EXPLANATION OF PLATE 5
1

(All figures 3 times natural size.)
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Lophophyllidium suinosum J 8 ffords, n. sp., from the
Graham group, Cisco (Virgilian) series, Pennsylvanian {Upper Carboniferous)·• - - - . - - - -
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1--Specimen {Univ. Kansas no. 7768-2la) from the
Jacksboro limestone, at Rock Islandfailroad
cut, 3.5 miles southeast of Jacksboro,
Jacks county, Texas.
g--Type specimen (Univ. Kansas no. 115?-22c)
from the Wayland shale, 1 mile west of
Graham, Y0 ung county, Texas.
Lophophyllidium coniforme Jeffords, n. sp., from the
Lansing and Pedee groups, M1ssourian series,
Pennsylvanian (UpP3r Carboniferous). - - - - - - ..

~--Specimen (Univ. Kansas no. 7023-21h) from the
Eudora shale member, Stanton formation,
Lansing group, at old railroad cut, 5
miles nortb; of Copan, Washington county,
Oklahoma.
£--Specimen (Univ. Kansas no. 7023-2lg) from the
same locality as figure 3.
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Page
Lophophyllidium plummeri Jeffords, n. spo, from the
Graham group, Cisco (Virgilian) series, Pennsylvanian (Upper Carboniferous). - - - - - - - - -

90

1--Specimen (Univ. Kansas no. 7767-2la) from the
Jacksboro limestone, 4.5 miles east of
Jacksboro, Texas.
Stereostylus adelus Jeffords, nl sp., from the Strawn.
(Desmoinesian) series, Pennsylvanian (Upper
Carboniferous). - - - - -

- - - - - - - - - - - 127

.§.--Specimen (Univ. Kansas no. 546-2~1) from the
East Mtn. shale, Lone Camp group, at-brick
plant, 1 mile east of Mineral Wells, Texas.

Plate

5

.

\
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EXPLANATION OF PLATE 6
(All figures 3 times natural size.

Transverse secti'ons are

oriented with the cardinal septum at the bottom; protosepta
are indicated by small arrows.

L~ngitudinal secti?ns are

at right angles to the counter-cardinal plane; the position
of transverse sections is indicated by small italic figures.)
LoI?hophyllidi um coniforme Jeffords, n. sp., from the

Page

Lansing -and Pedee groups, Missourian series,
Pennsylvanian (Upper Carboniferous). - - - - - - --

-la-d--Specimen (Univ.
.

Kansas no. 7023-2lc) from the

Eudora shale member, Stanton formation,

Lansing group, at 9ld railroad cut, 5 miles
north of Copan, Washington county, Oklahoma.
~ , Transverse sections.

~, Longitudinal

section.
g--Transverse section in the immature r-egion of
specimen (Univ. Kansas no. 1764-21g) from
the Vilas- shale, Lansing group at the type
locality of the species,.2.5 miles west of
Wann, Washington county, Oklahoma.
~--Specimen (Univ. Kansas no. 1710-21c) from
the Weston shale, P8 dee. group at a brick
plant quarry, near cen.. SE sec. l, T. 9 s. ,
R. 22 E., southeast of L8 avenworth, L8 aven-
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worth county, Kansas.

a-b, Transverse sections •

.£, Longi tudinalr._1sect ion.

4a-b--Transve .rse sections of a large specimen
(Univ. Kans~s no. 4844-2lb) from the Hickory
Greek shale member, Plattsburg limestone,
Lansing group, SE NE sec. 3, T. 30

s.,

R.

15 E., southeast of Fredonia, Wilson county,
Kansas.
5a-d--Specime n (Univ. Kansas no. 1753-211) containing relatively small amounts of stereoplasm;
Collected ~rom the Hickory Creek shale
member, Plattsburg limestone, cen. sec. 33,
T. 29

s.,

!:.:.,£,

Transverse sec ti ens.

R. 16 E., Wilson county, Kansas.

.9:.,

Longitudinal

sec ti on.
6a-d--Specim en (Univ. Kansas no. 1763-2ln) from the
same locality as figure 5.
~actions·.

i,

~ , Transverse

Longitudinal section~

7a-d--Specim en (Univ. Kansas no. 5071-2la) from the
W8 ston shale at a quarry north of airfield,
Leavenworth, Kansas.

-d,

a-c
_,

Transverse sections.

L0 ngitudinal section.
.

~--Modera tely large specimen (Univ. Kansas noo
7023-2ld) from the same locality as figure 1.
~ , Transverse sections.

~, Longitudinal

section~
•
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~--Type specimen {Univ. Kansas no. 1764-2lf) from
the same locality as fig~e 2.
sections.

a-d, Transverse

~, Longitudinal section;·

s?
•,,.,
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·1ophophyllidium asarcum Jeffords, n. sp.
Plate

4, figures 1-3; plate 9, figure 3; text figure 6.

Small coriico-cylindrical coraJJ..ites that are slightly curved in
the plane of the alar septa are included in this species.

The.lower-

most 2 or 3 mm. are bent abruptly, and a. small thickened ·base for attachment occurs commonly on the cardinal side.

The theca is very thick and

bears sharply incised septal grooves and ridges.

Low wrinkles occur at

more or less regular intervals; radicles are absent.

The calyx is deep

and contains the prominent cylindrical axial column.

The type specimen

is 20 mm. in length and 5. 8 mm. in maximum diameter at the calyx. " Other
specimens average 20 mm. in length and

7 . mm. in diameter; the maxinrum

length is 23 mm~ and the maximum diameter is 10 mm.
The apical.region of these corals· contains long septa that are
firmly joined in the axial area by dense deposits of ster~oplasm•.
Slightly .higher sections show long thick septa· that are joined to the
column only by scattered deposits.

The -cardinal septum is short and
f

thin, whereas the connter septum is extended into the column. ·In the
early mature portions of the corallites the septa are appreciably thickened and extend two-thirds the distance to the column.
slightly rhopaloid.

They may 'be

Minor septa are pre~ent as distinct ridges between

the major septa· at this stage.

The counter septum is partia.lly or

completely separated from _the column.

Near the calyx the major septa

are long and slightly rhopaloid, the counter septum is -equal in length
to the meta.septa, and the cardinal sept.um is short.· The quadrants are
accelerated subequa.lly in the apical region, but in maturity the connter
quadrants are strongly accelerated as shovm by the septal formula of the
upper part of the type section, which is K 6 A 3 C 3 A 6 K.
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The a:x:i.al column is functionally joined to the. counter septum in
the apical region, but it becomes distinctly s·eparated higher •in the
corallite.

The column is laterally compressed in the youthful stages,

but it is large an~ nearly cylindrical near the calyx.

Typically, a

median lamina and several radiating laminae are evident in the column,
and near the calyx concentric laminations are recognized.

In longitud-

inal section the upper part of the column seems to be formed by superposed cones of thickened stereoplasm, possibly adapted from the axial
portions of tabulae.

Tabulae ~e mostly concealed in the apical portions,·

but they appear as rather evenly spaced inclined structures in the mature
regions.

The cardinal fossu.la is prominent throughout growth, but alar

pseudofossu.lae are inconspicuous even in immature stages.
Discussion.- This species is characterized by its small ~ize,
comparatively few septa, and distinctly thickened area of attachment
at the apex.

Typically, the axial column remains attached·to the counter

septum until late maturity.

1• plurmneri, n. sp.,

Lophophyllidium asarcum is much_ smaller than

b_. wewokanum, n. sp. , and _!:. hadrum, n. sp., and is

separated from 1• lanosum by the more cylindrical form, abundant tabul~e,
and inconspicuous pseudofossulae.

Occurrence.-- Burroak shale member, Deer Creek formation, Shawnee
group, Virgilian series, Pennsylvanian (Upper Carboniferous).

Collected

at a quarry along U. S. Highway 60, 3 miles west of Pawhuska, Osage
county, Oklahoma (Univ. Kansas loc. 2675).
Material studied.-- Sixteen well preserved coraU.ites were available, and six representative specimens were sectioned.
~ - - - University of Kansas, specimen no. 2675r2la.

Lophophyllidium lanosum Jeffords, n. sp. _
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Plate 7, figures 1-2; · test figure 6. This species includes small to medium-sized corallit~s having a
straight to slightly curved conico--cylindrical form.

The theca bears

conspicuous longitudinal m:-ooves and ridges that are crossed by sharp
wrinkles and coarse growth lines.

Radicles are lacldng.

The calyx is . ·

moderately.deep and contains in the lower part the laterally compre~sed
axial column.

The type specimen, which is about average size for mature

individuals, is 17.5 mm. in length and ,9.6 nuii. in maximum diameter at
the calyx.
The lower part of these corallites is essentially solid; spaces between the septa and around the ·colunm are filled by stereopla.sm. · The
1

median lamina of the septa, excepting that of the counter septum, do
not enter the· axial area occupied by the column.

In.the more open ma-

ture portions of the corallite transverse sections show long major·septa
that are joined about their inner edges by stereoplasm.

The cardinal

septum is very short and the counter septum has vdthdravm from the col-

umn.

.

';

In late maturity the major septa extend nearly to the column and

they are comparatively thin.
the metasepta.

The counte; septum is not distinct from

Minor septa occur as short vertical elements alternating

between the major septa.

Typically, the septa· assume

radial arrange-

ment about the counter-cardinal
plane, and alternating major septa may
.
.

be slightly shortened.

The septal formula about 5 mm, above the apex

in the type specimen is K 5 A 3 C 3 A 5 K, and in the calyx of the same
corallite is K 6 A 3 C 3 A 6 K.
The axial column in the mature stage is characterized by a median
lamina and numer~us radiating laminae that project to.the periphery of
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the column.
section.

The column is large· and slightly compressed in transverse

Tabulae are . not observed in the apical region owing to the

dense thickening.

They are relatively scarce in·the mature region.

The cardinal fossula is large, and it fom.s a conspicuous open space
in the lower portions of the coraJ.lites.

Alar pseudofossulae are rela-

tively prominent near the apex,• although they disappear in maturity.
Discussion.- This species is characterized by prominent alar
pseudofossulae and large cardinal fossulae in the jJnmature region, and
the somewhat laterally compressed axial column. 1,. lanosum is much
smaller than 1• plumm.eri, n. ,sp., and lacks the abundant radicles seen
in ~- spinosum, n·. sp.

The apical region is solidly filled by stereo-

plasm, but _the ma.tu.re portions of the coraJ.lites are notably open.
Strongly developed alar pseudofossulae and other prim.a.tive characters
are generaJ.ly similar to those of the Stereostylus ....
newelli group al-

though

1•

lanosmn is distinguished by the character of the axial column.

Occurrence.- Jacksboro limestone, Graham group, Cisco (Virgilian)
series, Pennsylvanian (Upper Carboniferous).

The representatives of

this spec~es have been collected by R. H. King from .Rock Island railroad cut, 3.5 miles southeast of Jacksboro, Jacks county, Texas (Univ.
Kansas loc. 7768).
:Material studied.--: The available material comprises 4 coral.lites,
three of which were sectioned for study.
~ - - - University of Kansas, specimen no. 7768-22c.
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EXPLANATION OF PLATE 7
(All figures 3 times natu~al size.

Transverse sections are

oriented with the cardinal septum at bottom; protosepta are
indicated b7 small arrows.

L0 ngitudinal sections are'at

right angles to the counter-cardinal plane; the position
of transverse sections is indicated by small italic figures.)
Page

Lophophyllidium lanosum Jeffords, n. sp., from the
Jacksboro limestone, Graham group, Cisco (Virgilian) series, Pennsylvanj_an (Upper Carl;>oniferous), at Rock Island railroad cut, 3._5 miles
southeast of Jacksboro, Jacks coU!lty, Tex~s.- - - -
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la-d--Specimen (Uniy. Kansas no. 7768-22b) showing char~cters of a large individual.!.:£,
Transverse sections.

d, Longitudinal

section.
~--Type specimen (Univ. Kansas no. 7768-22n).
~ , Tra~sverse sections.

~, Longitudinal

section~
Lophophyllidium plunnneri Jeffords, n. sp., from the.
Graham group, Cisco (Virgilian) series, Pennsylvanian (Upper carboniferous), Texas.

- - -

~£--Transverse sections of specimen (Univ.
Kansas no~ 49-2lc) from the Wayland shale,
l mile south of Gunsight, Eastland county,
Texas.

The decrease in stereoplasm upward

in the corallite is notable.
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4a-b;•Specime n (Univ. Kansas no. 1157-2lb) from the
Wayland1.1shale, l mile·~Jwest ,of Graham, Y0 ung
county, T9 xas.
calyx·.

~, Transverse section in the

b, Longitudinal section slightly

below the cal}(X.
5--Transverse section in the upper part of the calyx
of specimen (Univ. Kansas no. 776~-2la) from
the Jacksboro limestone, 4.5 miles east o'r
Jacksboro, ·Texas.
~--Type specimen (Univ. Kansas no. 894-2lb)
from the Wayland shale, l mile~~north of
Gunsight, Texas.
below the calyx.

-a,Transverse

section just

b, Longitudinal section~

7a-b--Relativ ely small specimen (Univ. Kansas no.
2317-2la) from the G:unsight limestone, l mile·
south of Gunsight, Texas.
section.

,!, Transverse

b, L0 ngi tud.inal section.
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·Lophophyllidium plummer,~ - n. sp.
Plate

7
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Lophophyllidium plU1IJII1eri Jeffords, n. sp.
Plate
plate

9,

5,

figure

4;

plate 7, figures 3-7; plate 8, figures 2-3;

figures 6-10; text fi~es 1,

5-6.

Lophophyllum profundum PLUMMER and MOORE, 1921, Univ. Texas Bull. 2132,
Page

147,

plate 20, figures 1, 2,

4, 5.

This species includes elongate slightly curved coraJJ.ites having
a conical form near the apex and being cylindrical above.

In about one

half the individuals an ala.r septum is on the concave side; the others
are straight or the concavity lies on the cardinal, C)r counter side or
is intermediate in position.

The theca,, which is thick, bears very

sharp ridges and septal grooves~

Broad wrinkles and coarse growth

lines run transversely across the corallites. Radicles ·are lacking,
..
and the corals seem to have been attached by a very small area at the
apex.

The calyx is moderately deep arid ·it contains the large striated

column at the rods.

The type specimen is .351 •nun in length and 13 nun~ in

maximum diameter. at the base of the calyx.

in size as shovm in text figures 1 and

These corals range greatly•

5.

The corals referred to this species are more or less solidly filled
in the lower parts by stereoplasm.

Transverse sections near the apex

show a large oval column that is continuous with the counter septum.
The axial edges of the .closely packed major septa extend to the periphery
of the column, and the intervening spaces are filled with stereoplasm.
The_ cardinal septum is very short.

The thickening of the vertical ele-

ments decreases gradually upward, although stereoplasm is entirely absent only near the calyx in larger corallites.

The cardinal septum is

about two thirds the length of adjacent septa in early maturity, and
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the counter septum is equal in length to the metasepta.
are closely joined to the column by stereoplasm.

The major septa

Median lamina repre-

sent minor septa between the major septa,but commonly they do not appear within the theca until late maturity.

Near the calyx the septa

are long and rhopaloid, excepting the cardinal septum.

In the calyx

the septa· are relatively thin.. The septal _formula about 6 mm. above
the apex of the type specimen is K 5 A 4 C 3 A 6 K, and the septal
formula near the calyx is K 6 A 5 C 5 A 6 K. . Moderately large corallites have about 28 major septa in the mature regions.
The axial colUlDll is laterally compressed near the apex and .contains
a median lamina that is continuous with the lamina of the counter septum•.
Progressively upward in the corallite the column becomes larger and more
cylindrical in shape.

The median lamina. is joined at, different points

by numerous pairs of laminae that radiate outward through the column.
The column is concentrically laminated as seen in transverse section,
but thin sections indicate that these concentric marld.ngs are due large-

ly to differences in color· and density of the $tereoplasm; the median
·and radiating laminae are the . 'fundamental structural elements.
0

.

,

The

column is evenly rounded in the counter_ quadrants, but it develops a_
short projection into the cardinal f ossula.

Tabulae · are largely con-

cealed in the lower por~ions; a f e?( tabulae are observed in the mature
region between the theca and the thickened axial area.

The cardina1

fossula is large and may form an open space that is surrounded by dense
calcit.e near the apex.

.Alar pseudofossulae are identifiable near the

spex by the short septa on the counter side of the alar septa, but they

are relatively weak.
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Discussion.- The external features of this species resemble
conico-cylindrical corallites from the Wewoka shale that are caJled
Lophophyllidium we-vmkanum, n. sp., b_. plumm.eri, however, is slightly
more cylindrical and elongated in form ( text fig. 5), and contains
fewer major septa in the mature region.

Moreover, the cardinal septum

is thicker and stouter than in b_. wewokanum.

General similarity in

external form and in many features of internal structure as shovm by
these species from vddely separated stratigraphic horizons in the
Pennsylv~an clearly indicates that careful study is necessary to
avoid confusing such convergent types that occur in similar facies •
. This specie·s is named ·for F. B. Plummer of the Texas Bureau of Economic Geology.

Dr. Plummer has contributed importantly to knowledge of

Pennsylvanian fossils and rock, formations.
Occurrence.-- Graham group, Cisco (Virgilian) series, Pennsyl".anian
(Upper Carboniferous)~

The type spec:imenq. a.re from the Wayland shale,

1 mile north of Gunsight, Eastland county, Texas (Univ. Kansas loc. 894).
Other corallites a.re from the same formation 1 mile south of Gunsight,
Texas (Univ. Kansas lac. 49); 1 mile north of Weeden school, northwest
of Broimwood, Brovm county, Texas (Univ. Kansas loc. 2170); 1 mile west
of Graham, Young county, Texas (Univ. Kansas loc. 196); above the creek
on Exall Lease,

4.5 miles southwest of Gunsight, Texas (Univ. Kansas

loc. 393); 5 miles west of Eastland, Eastland county, Texas (Univ. Kansas loc.

51); and at the point of a hill on the south side of road," west

of creek, l mile west of GTaham, Texas (Univ. Kansas loc. 1157).

other.

specimens a.re. from the Gunsight limestone in Breckenridge quadrangle,
Stevens county, Texas (Univ. Kansas loc. ll6); southwest side hill,

1.5

miles south of_ Avis, Jack county,_ Texas (Univ. Kansas loc. 4716); 5 miles

.%

east of Cisco, Texas (Univ. Kansas loc. 3268); ·1 mile south of Gunsight,
Texas (Univ. Kansas loc. 2317); and at Weeden school, 12 miles northwest
of Brownwood, Texas (Univ. Kansas loc. 895).

The Jacksboro limestone

4.5 miles east of Jacksboro, Jack county, Texas (Univ. Kansas loc. 7767)
also contains representatives of this species.· The corals from the VIa:yland shale and Gunsight limestone wer~ collected by R. C. Moore, and
those from the Jacksboro limestone by R. H. King.
~Iaterial studied.~- About 1500 well-preserved corallites were contained in the collections, and 33 specimens were sectioned for study.
~ - - - University of Kansas, specimen no. 894-2lb from the Wayland shale, 1 mile north of Gunsight, Texas.
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EXPL1UTATION OF PLATE 8
(All figures 3 times natural size.)
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Lophophy llidi um had.rum J affords, n. sp~, from the Cherokee
.,_

sha~e, D0 smoinesian series, Pennsylvan ian {Upper
Carbonife rous). - - - - - - - - - - - - - - - - - -

60

.!--Specim en (Univ. Kansas no. 787O-0lj) from the
cap rock above the M1neral coal along road
in secs. 4 and 8, T. 31

s.,

R. 24 E., south-

west of Pittsburg , Cherokee counti, Kansas.
Lophophyl l!dium plummeri Jeffords, n. spo, from the
Graham group, Cisco '(Virgilian ) series, Pennsylvanian (Upper Carbonife rous). - - - - - - -
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2--Specime n· (Univ. Kansas no. 49-2lb) fro!ll the
Wayland shale, 1 mile~south of Gun.sight,
Texas~
£--Specim en (Univ. Kansas no. 49-21r) from the
same locality as figllre_2.
Lop'hophy llidimn wewokanum Jeffords, n. sp., from the
Wewoka formation , Desmoines ian series, Pennsylvan.i.an ( Upper Carbonife rous). - - - - - - - - !--Specim en (Univ. Kansas no. 2103-22d) from
just south of ·s-E cor. sec. 32, T. 7 N.,_ R.
9

E.,

2 miles northwest of New Holdenvil le,

Oklahoma.
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£--Specim en (Univ. Kansas no. 3223-2lc) from wast of
cen. sec. 24, T. 5 N., R. 8
quadrangl e, Oklahoma.

E.,

Colgate
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Plate

8
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EXPLANATION OF PLATE 9

(All ~igures 3 times natural size except as indicate d. Trans~
verse sections are oriented with the cardina l septum at
)

bottom, longitud inal sections are at right dngles to the
counter -cardina l plane.)
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Lophoph yllidium coniform e Jeffords , n. sp., from the
Lansing and Pedee groups., Missour ian series.,
P8 nnsylvan ian (Upper Carboni ferous). - - - - - - -
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1--Trans verse section in the upper part of
specimen {Univ. Kansas no. 1V53-21n ) from
the Hickory Creek shale member, P1attsbu rg
limeston e, Lansing group, cen. sec. 33, T.
29

s.,

E., Wilson county, Kansas.

R. 16

~--Tra nsvers e sections of specimen (Univ. Kansas
no. 1753-2lg ) from the same locality as
figure 1.
Lophoph yllidium asarcum Jeffords , n. sp. from the
Burroak shale member, Deer Creek formatio n,
Shavmee group, V1rgilia n series, Pennsylv anian
(Upper Carboni ferous), at a quarry along

u. s.

Highway 60, 3 miles west of Pawhusk a, Osage
county, Oklahom a. -

- -

~.::.12,--Specimen (Univ. Kansas no. 2675-2l d). ~,

.

.

Transve rse section .£, Longitu dinal sec~·
tiono
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Lophophy1 1idium wewokanum Jeffords, n. sp., from the
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Wewoka formation, Desmoines ian series, P8 nnsylvanian (Upper Carbonife rous), Oklahoma .-.- - - - - -

,66

1--Transv erse section of specimen (Univ. Kansas

n~• 21O9-2lf) from the type locality of the
species, cen. w. side sec. 5 1 T. 5 N., R•.
8

E.,

l mile northwest1: rof Allen, Oklahoma.

This thin section illustrate s the complex
character of the axial colunm.
Malonophyllu.m texanurn 0kuli tch and Albritton , genotype ·
.of Malonophy llum, from the Leonard.ian series,
Permian, northwest end of Malone Mts., T0 xas.-
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.§--View (x2.6) of a weathered specimen showing
features of the calyx.
Lophophyl lidium plumrneri Jeffords, n. sp., from the
Graham group, Cisco (Virgili an) series, Pennsylvanian (Upper Carbonife rous), Texas. - - - 6--Transv erse section of spec~men (Univ. Kansas
no. 7768-2la) from the Jacksboro limestone ,
4.5 miles east of Jacksboro , Jacks county,

-

Texas.

7a-b--Spec imen (Univ. ,Kansas no. 49-21d) from the
Wayland shale, 1 mile south of Gunsight,
Texas.

~, Transverse section showing con-

centric layering of the column.

.12., Transverse
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section {xl2) of the axial column shown ·,in
figure 7a.
~--Transverse sections of specimen (Univ. Kansas
no. 3268-2ic) from the Gunsight limestone,
5 miles east of Cisco, Texas.
9--Transverse section of specimen (Univ. Kansas no.
4716-23f) from the Gunsight limestone, 1.5
miles south of Avis,_ Jacks county, Texas.
10--L0 ngitudinal section of specimen (Un.iv.
Kansas no.- 2317-21a) from the Gunsight
limestone, l mile south of Gunsight,
Texas.
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Lophophyllidium spinosum Jeffords, n. sp.
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Plate 5, figures 1-2; plate 10, figures 1-4; plate 11, figures 1-4;
text-figure 6•.
Lophophyllum profundum radicosum PLU1JMER AlID MOORE, 1921, Univ. Texas

Bull. 2132, plate 20, figure 3.
Relatively large conical corals having a slight bend in the apical
region are included in this species.

Commonly, the cardinal·septum is

on the concave side of the corallite.

The theca is thin and it b~ars

sharp ridges ,and broad sep~al grooves; transverse markings comprise
numerous low ?l!'inkles and growth lines.

The surface of the corallite

from the apex to the, . top i~ covered by numerous radicles that are arranged in horizontal rows about 2.5 nnn apart.

These radicles are ·con-

ical in form and contain a central hollow tube.

The calyx, which is

deep, contains the large bladelike axial column in the lower part.
type specimen is

29 mm in length and 20. 3 mm

The

in maximum diameter at the

top of the calyx.
Transverse sections in the apical region of these corals show a
long counter septum that is continuous with the laterally compressed
column.

The median lamina of the septum is continuou~ with that of

the column.

The cardinal septum is short, and other major septa excend

nearly to the column where they are thickened and joined by stereoplasm.
In early maturity the counter septum is separate from the column, and
· it resembles the metasepta in length.

The cardinal septum remains not-

ably
short and thin, and strongly rhopaloid major septa extend close to
'
.

the column.

Just below the calyx in large specimens alternating major

septa may be. _slightly shorter .than those on either side.

Minor septa
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develop in early' maturity and attain a length of less than one fourth
that of the longer major septa. ·The septal formula in the lower part
of the type specimen is K 9 A 5 C 5 A 9 K, and near the caJ.y:x: in the
same corallite it is K 9 A 6 .C 6 A 9 K.

Mature corallites contain about

35 major septa near the caJ.y:x:.

The a.xi.al column has a well defined median l ~ a in the apical
region, and radiating·a.nd circumscribing laminae increase in prominence
upward as the column become progressively larger.

In longitudinal sec-

tion the column is not·completely solid; small openings and tentlike
laminae a.re conspicuous in most specimens.

Tabulae a.re relatively

numerous and rise steeply to join the column.

They are spaced about

1.8 mm apart at the periphery •. The cardinal fossula is indicated .by
the conspicuously shortened cardinal septum; alar pseudofossulae
weak.

are

Stereoplasm forms about the rhopaloid edges of the septa in the

immature region, but it does not form an extensive filling.

In longi-

tudinal section the corallite is divisable into a peripheral area
crossed by tabulae, a more or less solid area representing the rhopaloid
septa, a narrow tabular area, and the broad a.xi.al column.
Discussion.- This species is characterized by an abundance of
radicles over the corallite and.by the tachylasmoid development of the
septa in maturity.

The conical form., radicles, and open character of

the.immature region readily distinguis~ Lophophyllidium spinosum from
the associated species, 1• plunnneri; n. sp., and from other species of
Lophophyllidium described in this paper.
These corals differ notably from 1· proliferum and other conico-

.

'

·cylindrical species referred to Lophophyllidium in ~he moderate occurrence of stereoplasm, numerous tabulae, and unequal length of the major
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septa in mature regions.

The axial column, however, has the structure

typical of Lophophyllidiuum-and the septa increase in length throughout
growth in the manner shovm on :text figure 4 for 1• coniforme, n. sp.

A

few individuals (pl. 10, figs. 1-2) are char~cterized by thin septa and
axial column, but they are referred to

b·

spinosum inasmuch as they

seem to grade into typical representatives
. of this species.
Occurrence.-- Graham group, Cisco (Virgilian) series, Pennsylva.rtl.an
(Upper Carboniferous).

The type material, is ·from the Wayland· shale at

the point of a hill on the south side of the road, west of creek, 1 mile
_,.

west of Graham, Texas (Univ. Kansas loc. 1157).

Other specimens are

from the same formation above the creek on Exa11 Lease, 4.5 miles south-

'

.

west of Gunsight, Texas (Univ. Kansas loc. 393); l mile north of Gunsight, Stephens county, Texas (Univ. Kansas loc. 894); 1 mile south of
Gunsight, Texas fUniv. Kansas loc. 49); 5 miles west of Eastland, Eastland county, Texas (Univ. Kansas loc. 51); and 1.5 miles southeast of
Necessity, Stephens county, Texas (Univ. Kansas loc. 2788).

This species

occurs cµso in the·Gunsight limestone 5 miles east of Cisco, Texas (Univ.
Kansas loc. 3268);

i

mile: sout·h of Gunsight, Texas (Univ. Kansas loc.

·2317); 1.1 mile southeast of Avis, Jack county, Texas (Univ. Kan!3as loc.
5089); and at Weeden school, 12 miles northwest of Brovmwood, Brown
county, Tey..as (Univ. Kansas loc. 895).

Additional corals from the Jacks-

boro limestone at the Rock Island railroad cut, 3.5 miles southeast of
Jacksboro, Jack county, Texas (Univ. Kansas loc. 7768) and 4.5 miles
east.of Jacksboro, Texas· (Univ. Kansas loc. 7767) are referred to this
species.

The corals from the Wayland shale and Gunsight limestone were

collected by R. C. Moore, and those from the Jacksboro limestone by
R. H. King.
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Material studied.- About 500 individual specimens, represent this
species.in the collection studied.

Fifteen corallites were sectioned.

~ - - University of Kansas, specimen no. 1157-22c from the Wayland shale, 1 mile west of Graham, Texas.

_lOti

mfPLANATI0N OF PLATE 10
(All figures 3 times natural size.

Transverse sections

are

oriented \iv:i..th the cardinal septum at bottom; protosepta are
indicatedL!by small arrows:

Longitudinal sections are. at

right angles to the counter-cara inal plane; the position of
transverse sections is indicated by small italic figures,)
Lophophyllidi urn spinosum Jeffords, n. sp., from~l.!the
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Graham group, Cisco (Virgilian) series, Pennsylvanian (Upper Carboniferou s), Texas. - - - - - - 101
ia~d--Specime n (Univ. Kansas no. 7767-22a) from
· the Jacksboro limestone, 4.5 miles east of
Jacksboro, Jacks county, Texas.
Transverse sections.

£!.,

a-c,

Longitudinal section.

~--Specime n _(Univ. Kansas no. 7768-2la) from
the Jacksboro limestone, at the Rock I 8 land
railroad cut, 3.&miles southeast of Jacksboro, Te_xas.

~ , Transverse sections •

.£, Longitudinal section.
~--Specime n (Univ. Kansas no. 49-22a) from the
· Wayland shale, 1 mile south of Gunsight,
Eastland county, Te1ias.
sections.

£!,

,!:£, Tran_sverse

Longitudinal section.

~--Specime n (Univ. Kansas no. 1157-22a) from the
Wayland shale at the type locality for the
species, 1 mile west of Graham, T0 xas. ~ ,
Transverse sections • .£, Longitudinal
section~
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EXPLANATION OF PLATE 11
(All figures 3 times natural size.
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Transverse sections are

oriented vv:I. th the cardinal septum at the bottom;, protosepta are
indicated by small arrows.

Longitudi nal sections are at

right angles to the counter-c ardinal plane; the position of
transverse sections is indicated by small italic figures.)
Lophophyl lidium spinosum Jeffords, n. sp.,, from the Graham

Page

group, Cisco (Virgilian ) series, Pennsylva nian
(Upper Carbonife rous), Texas. - - - - - - - - - - - 101
la-d--Spec imen (Univ. ·Kansas no. 2788-22a) from
the Wayland shale, 1.5 miles southeast of
Necessity , Texas.

!.:,£, Transverse sections.

d, Longitudi nal section.
2a-d--Typ e specimen (Univ. Kansas no~ 1157-220)
from the Wayland shale, 1 mile west of Graham,
YoUl;g county, Texas.

~ , Transvers e sections.

d, Longitudi nal secti'on.
~--Transv erse section in the innnature region of
spec1.men (Univ. Kansas no. 51-2lb) from the
Wayland shale, 5 miles nest of Eastland,
Eastland county, Texas.
~--Trans verse sections of a large specimen (Univ.
Kansas no. ij767-22b)' from the Jacksboro
l•imestone , 4.5 miles east of Jacksboro , Texas.
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Genus

STEREOSTYLUS

Jeffords, new genus

This genus comprises small to large lophophyllidid coraJ.s that
have a moderately deep calyx.

These corallites are conical to conico-

cylindricaJ. in form and straight or slightly curved.

The theca is

marked externally by distinct septal grooves, lovr transverse wrinkles,
and growth line's." Rejuvenation occurs rarely and is confined to the
more cylindrical types.

The inunature or apical region is char_acterized

by long alar and metasepta that are joined to each other and to the

axial column by stereoplasm.

The cardinal septum is shortened and lies

in a relatively large fossula, whereas the counter septum is elongated
and somewhat thickened about the inner edge.

Higher in the corallites

the cardinal septum remains notal?ly short, the counter septum long,
and-other major septa somewhat shortened, but they may be more or less
united axially by stereoplasm.

In th~ mature regions the counter septum

separates from the column, and except for the short• cardinal septum, the
major septa are long and commonly rhopalo~d.

are short and not rhopaloid.

Within the calyx the septa

Minor septa may alternate with major septa

in the upper parts of the corallites of some species.
·The axial colu.mn, which persists throughout the corallite, is laterally compressed and contains a median lamina that is continuous with that

of the counter septum, but lacks other elements.

In the lower and middle

parts of the corallite, the column is attached to the counter septum but
it may be separated in mature stages.

Tabulae generally are relatively

abundant, arch upward in varying degree, and incomplete.
are lacking.

Dissep:iments

The cardinal fossula is relatively conspicuous throughout

the development of these corallites but alar pseudofossulae are prominent
•

I

Only in the apical region.

The amount of stereoplasm deposited about
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the skeletal elements is variable but, except in the Stereostylus newelli
group, is confined to deposits about the column and axial edges of the
septa, particularly in the apical region.
0

Genotype.- Stereostylus lenis Jeffords, n. sp., Missourian, Pennsylvanian, Kansas and Missouri.
Discussion.-. Corals here referred to Stereostylus were included
in Lophophyllidiu.m. in earlier studies (Moore and Jeffords, 1941, 1945;

Jeffords, 1942), inasmuch as the significance of many lophophyllidid
features was incompletely understood.

Additional investigations now

have furnished data that permit recognition of at least two genetic
lines -

Lophophyllidi1.m1 and Stereostylus.

The latter genus may be

distinguished generally from Lophophyllidim by examination of externa1
features of the coral.lite.

The form of the corallites referred to

Stereostylus varies, but generally they are conical and bear low wrinkles.
Lophophyllidium, on the-other hand, is characterized by the more elongate
conico-cylindrical, smoothly curved form of corallites, absence of prominent transverse wrinkles, and in some species by an abundance of large
radicles.

Sections of species of Stereostylus· are distinguished by the

smaller apical areas filled by stereoplasm, thinner or more rhopaJ.oid
septa, laterally compressed axial column, and lack of radiating and circumscribing laminae in the column.

Also, the septa in the upper portions

of coraJ.lites belonging to Stereostylus are shorter in relation to the
diameter than in Lophophyllidium ( text fig. 4) •.
Stereostylus is separated from Lophamplexus by the persistence of
the column and longer septa, and from Lophotichium by the more gentle
inclination of the tabulae, which do not simulate septa in the apical
region.
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Some or all the.major septa of Stereostylus may become rhopaloid

in mature parts of the corallites.

Commonly, all these· septa, except

the cardinal. and counter, are approximately equal in lerigt,h, but in
some species alternate major septa are shortened or partipular septa
or pairs of septa are.similarly. elongated.

However, distinct

tachylasmoid · patterns like those of Claviphyllum are absent.
This genus includes many described lophophyllidid corals, such as
specimens referred to Lophophyllum proliferum (McChesney) Meek (1872,
p. 144), and Soschkina (1925, p. 88); h profundum ·(Edwards and Haime)
Worthen (1890, p. 79), Mather (~915, p. 91), SayTe (1930, p. 85), Kelly
(1930, p. 136), and Morse (1931, p. 305); b,. acostatum Soschkina (1928,
p. 373); b,. inaeguale Merla (1934, p. 210); b,. orientale Smith (1934,
p. 128); _!!.? sp. 4 Dobrolyubova (1936, P. 90); Sinophyllum pendulum
(Grabau) Heritsch (1933, p. 218); .§.. carnicum Heritsch (1936, p. ll3);
~: multiseptum irregulare Felser (1937, p. 10); .§. pendulum ca.rinthiaca
Felser (1937, p. 9); and Cyathaxonia sp. Morgan (1924, p. 192). The
Permian species called Lophophyllidium dunbari and Soohldneophyllum
mirabile by Moore and Jeffords (1941) are considered to belong to
Stereostylus also.

Lophophyllidium mundulum, k• confertum, b,. compressum,

!!• expansum, 1• girtyi, b~ elongatum, and

.

b_. radiatum, which have been

described from Lower Pennsylvanian deposits of Kansas and Oklahoma
(Jeffords, 1942) are referred to Stereostylus, as are the corals described by Moore and. Jeffords (1945) as Lophophyllidium conoideum, L.
adapertum, b,. blandum, b_. angystifolium, b• metum, and !i• exile.
In previous discussions of Permsylvanian lophophyllidid corals

(Jeffords, 1942, p. 213) several species, as Lophophyllidium newelli,
1,. minutum, and b_. distinctum were distinguished from the other species
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assigned to Lophophyllidium. by
11

restriction of the immature characters to a very small pa.rt
of the apical region, the scarcity or absence of tabulae,
and the lar~e alar pseudofossulae.

The youthful septa are

separated into four syn:nn.etrical. groups by the cardinal
fossula, the two·prominent alar pseudofossulae, and the two
large interseptal spaces between the. counter-laterals and
counter septum.

Mature parts have very straight septa with

little or no axial thickening.

Minor septa a.re very short

or absent."
Also, the corallites have a characteristic broadly conical form.

The

evolutionary significance and classificatory importance of the characters of the axial column and other features.of the lophophyllidids
are difficult to evaluate.

Vfuereas Stereo stylus is, distinguished read-

ily from Lophophyllidium on the basis of the internal structure of the
column and correlated features of the septa and external form, the .§..
newelli group can not be separated clearly from some species t~at seem
assignable to Stereostylus. §.. newelli, §.. distinctus, and a few other
species ~e strikingly different.from the genotype and.similar species
.of Stereo stylus.

Intervening forms show a gradation from no tabulae to

numerous tabulae, from inconspicuous alar pseudofossulae to prominent
pseudofossulae, ·from a solidly filled apical region to a more o~ less
open section, and from corallites having ~apid development in immature
stages to those developed normally.

Therefore, corals of the§_. nevrelli

group are retained in Stereostylus :until knowledge of their peculiarities
can be considerably extended.
Occurrence.- Pennsylvanian (Upper Carboniferous) and Permian,

•

North America, Europe, and Asia.·

S. lenis

S. odelus

S. perversus

,

S. ooges

't t
,)

.

.

.

S. milichus

-

-

S. onnoe

"..;

':;

pondotus

i, •~ I 1J •1 ll 5

Stereos tylus

S, phoinus

Figure 7. Outline drawings at natural size prepared
from photographs of described species of Stereostvlus
showing. the form, variation, and relatiye size of the
corallites.

The stippled portions indicate probable

restoration of incomplet·e specimens.
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Stereostylus lenis Jeffords, 1). s·p.
Plate 1, figure 1; plate 12, figures 1-15; plate 18, figures
text figures 2-4 and

3-4, 6;

7-8.

This species is characterized by small to medium-sized conical
coraJ..lites that become cylindrical in maturit:y-.

Commonly, they are

slightly curved in the apical region, and the conveJF side bears a few
short radicles or a flattened area of attachment.

The position of the

curvature is generally in the counter-cardinal plane.

However, examin-

)

ation of 50 curved corallites from the type locality showed that the
concavity was. on the cardinal side in 22 in~viduals, the counter side
. in 19 individuals, the left alar side in 5 ~dividuaJ.s, and the right

alar side in 4 individuals.

The theca,which is thin, ~ears distinct

septal grooves and ridges that are crossed by growth lines and conspicuous ·wrinkles in the cylindrical portion.
the spikelike axial column.

The ca.ly.x is deep and bears

The type specililen is 22 mm.in length·and

6. 5 mm in diameter at the calyx.

The variation in the size of the coral-

lites is shown on text figure 2.
In the immature region of these corals the counter septum is ·
thickened axially to form a distinct column, the card.in.al septum is
short, and other major septa extend nearly to the column.

.

Progressive]¥

upward in the corallite the counter septum gradually separates from the·

"

column, the cardinal septum remains very short, and the . major septa retreat slightly from the axial area.

The septa are thickened throughout

the corallite, but they do not become rho_paloid or joined axially.

In

the calyx the major septa are approximately equal in length: except for
the cardinal septum, and they are arranged bilateraJJ.y about the countercardinal plane.

1fuor septa are present in maturity as low ridges
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alternating between major septa.

The septal formula for the t~e spec""."

imen about 1. 5 mm above the apex is K 4 A 1 C 1 .A 3 K, and in the mature
stage it is K 5 A 3 C 3 A 5 K.
The axial column is laterally compr~ssed throughout growth, and it
persists as a separate structure into the ca.ly.x:.

The column contains a

median lamina that is continuous with the lamina of the counter septum
in youthful stages.

Radiating laminae are lacking.

Tabulae are num-

erous, spaced about 1 mm apart, and mostly extending from the periphery
to the column although a few may abut adjacent tabulae.

The position

of the cardinal fossula is indicated by the short cardinal septum, but
the fossula is not prominent.

Alar pseudofossulae are inconspicuous.

Discussion.-- This species is characterized.by thin theca, moderately thickened septa, and laterally compressed axial column.

Although

the api~a.l region of these corals seems complete, microscopic examination showed that only rarely were there less than 6 major septa present
at the tip.

The apex is solidly filled by stereoplasm so th~t the

earliest developmental stage could not be identified positively.

There

seems, however, to be a no~-septate stage during which the corallite
was cemented to the substratum, and the subsequent development of a
single median septum in the counter-cardinal plane.

Several corallites

confirmed the appearance of the alar septa prior to the counter-lateral
septa, however.

The increase in number· of septa and progressive devel~

opment in other characters are shown on text figure$.

These sections,

.which were drawn by camera lucida, represent successive stages as thin
transverse slice·s were ground away fro.in a single small corallite.
The v~iation in the rate of insertion of major septa in.§.. lenis
is shown also on text figure 3.

Whereas the number of septa is not
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Figure 8. Camera lucida drawings (xlO) shovdng
the insertion of major septa and development of
other characters i'n Stereostylus leni s n. sp.

A

small corallite that showed the four-septa stage
at the apex was ground so as to reveal successive
growth stages.

Although the earliest develop-

ment could not be interpreted positively, other
specimens suggest that the four-septa stage is
preceded by a single counter-cardinal septum,
and this by a non-septate stage.

M8 tasepta in

the counter quadrants are indicated by numbers
and in the cardinal quadrants by letters.

Proto-

septa are designated by letters C (cardinal),
K (t:'ounter), and A (alars).
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constant for particular diameters, there is a general trend toward a
decrease in the rate of septal insertion in maturity. ·
§.. lenis is distinguished from Lophamplexus uJius, n. sp., which

also occurs in the Kansas City group, by the persistence of the axial
column into the caJ.yx.

This species is separated from.§.. milichus,

n. sp., .§.. pandatus, n. sp., and§.. blandus (Moore and Jeffords, 1945)
by the elongate cylindrical form and thinner skeletal elements.
Occurrence.- Kansas City group, Missourian series, Pennsylvanian
(Upper Carboniferous).

The abundant type material is from the Frisbie

limestone member; Wyandotte limestone, from the quarry at 33 d. and
Roanoke St., Kansas City, Missouri (Univ. Kansas locs. 1875 and 7176).
This species is identified also from the Frisbie limestone member at
the north end of Bell St., Kansas City, Mo. (Univ. Kansas loc. 7523);
the Quindaro shale.member, Wyandotte limestone, at Kansas City, Mo.

.

(Univ. Kansas loc. 3107); the Farley limestone member, Wyandotte lime.
.
stone, at Kill Cr. bridge east of De Sota, Johns?n county, Kansas (Univ.
Kansas ·1oc. 1708), at the bridge over Marshall Cr. 'on north-south highway, southeast of Wolcott, Wyandotte county, Kansas (Univ. Kansas loc.
1861), middle of east side sec. 25, T. 10

s.,

R. 23 E., Wyandotte county,

Kansas (Univ. Kan~as loc. 3171), and at Penner 1 s Ford, south side sec.

.

33, T. 12 s.,.R. 22 E., 2 mil~s south of De Sota, Johnson county, Kansas
(Univ. Kansas loc. 1712).
.

'

Other specimens are from the Iola limestone
.

at Kansas City, Missouri (Univ. Kansas loc. 804); Main St. cut, south of
Union Station, Kansas 'City, Missouri (Univ. Kansas loc. 332); Monarch

cement quarry, Humbold:t, Allen county, Kansas (Univ. Kansas loc •. 338);
Lehigh cement quarry, Iola, Allen county, Kansas (Univ. Kansas loc.
3112); and near the waterworks, Kansas City, N.d.ssouri (Univ. Kansas loc.

119
3010).

A s~gle cor~ from the Westerville limestone at the quarry

m

tfuncie, K~sas (Univ. Kansas loc. 352), seems to belong to this species
also.

These corals were collected by R. C. Moore, J.M. Jewett, N. D.

Newell, R. M. Jeffords, and others of the Kansas Geological Survey.
Material studied.- This species occurs abundantly at the type
locality and at many of the other localities.

Approximately 2500

well preserved corallites are contained in the collection, and about

35 specimens were·sectioned for study.
~ - - University of Kansas, specimen no. i875-2lb from the Frisbie
limestone, 33d. and Roanoke St., Kansas City, :Missouri.
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EXPLANATION OF PLATE 12
(All figures 3 times natural size.

Transverse sections are

oriented with the cardinalrisept um at bottom; protosepta are
indicated by small arrows.

Longitudinal sections are at

right angles to the counter-card inal pplane; the position
of transverse sections is indicated by small italic figures.)
Stereostylus lenis Jeffords, n. gen.i;n. sp., from the

Page

Kansas City group, Missourian series, _Pennsylvanian ( Upper Car.l,oniferou s). - - - - - - - 1:,--Longi tud:imal section of ·specimen (Univ. Kansas
no._ ?176~24~) from the Frisbie limestone
member, Wyandotte limeston~,at 33d and
,'

Roanoke quarry, Kansas City, M1ssouri.
TJ:iis longitudinal section shows the appearance of sections that do not pass
through the axial plane •
.e,--Transvers e section of specimen (Univ. Kansas
no. 71'76-24a) from the same locality as

fi gurE3 i.
.-.

The plane of the section slopes

slightly from the qp,unter toward the
cardinal septum.

~--Transvers e section of. specimen (Univ. Kansas
no. 7176-246} from the same locality as

figure lo

The section is cut obliquely

similar to figure 2.
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,!--Transverse section in the immature region of
specimen (Univ. Kansas no. '7176-24d) from the·
same locality as figure 1.

The plane of the

section slopes steeply from the cardinal to
the counter quadrants •
.2--Transverse sec ti onc,of specimen {Univ. Kansas no o
'7l76-24e) from the same locality as figure lo
The plane of the sectionf.slopes steeply from
the right alar to the left alar septurno
6--Transverse section of specimen (Univ. Kansas
no. 7176-24f) from the same locality as
The plane of this section

figure 1~

slopes at an angle of about 45 degrees
from the counter to the cardinal quadrants •
.7.!.:,£--Transverse sections of specimen (Univ. Kansas
noo 804-2lc) from the Iola limestone at

Kansas'CitY, M1ssouri.
8--Transverxe section near the apex of specimen
(TJniv. Kansas no6 7176-211) from the same
locality as figure lo
.

'

.

~--Transverse sections near the apex of specimen
(Univ. Kansas no. 7176-2lj) from the same
locality as figure lo
lOa-c--Specimen (Univ. Kansas no. 1875-2ld) from the
same locality as figure lo
sections.

!.:.£,

Transverse

.£, Longitudinal sec ti on.
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$la-i--Specirnen (Univ. Kansas no. 804-~lb) from the
same locality as figure 7,

~ , Transverse sec-

tions at closely spaced intervals.

!, Longi-

tudinal section.
12a-e--Specimen (Univ. Kansas no. 1875-2lc) from
th~e same locali tyG.as figure l.
verse sections.

~ , Trans-

!:., Longitudinal_ section.

13a-c--Specimen (Univ. Kansas no. 1875-2la) from
the same locality as figure 1. ~ ' Transverse sections.

£, Longitudinal section.

14a-d--Specimen (Dniv. Kansas no. 1875-21e) from
the same locality as figure lo
verse sections.

a-c, Trans-_

d, Longitudinal sec ti on.-

15a-d--Specimen (Univ. Kansas no. 3107-21a)
from the Q,uindaro shale member, Wyandotte
limestone, at Kansas C1ty, Missouri.
~ , Transverse sections.
section.

d, L0 ngitudinal
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Stereostylus aages Jeffords, n. sp.
Plate 19, figures

1~6; text figure 7.

Moderately large conical corallites that are straight or only
slightly curved are included in this species.

The theca, which is

relatively thick, bears broad rounded septal grooves and nar~ow.interseptai ridges.

Transverse markings comprise a few fine growth lines

and low wrinkles.

Radicles are' lacking, but rejuvenation may. occur in

the largest corallites.
strongly into it.

The .~alyx is deep and the column projects

The type specimen is 27 mm in length and

maximum diameter at the top of the calyx.

14 nnn in

other mature corallites

reach approximately the same size.
The apical region is characterized by long septa that abut the
thickened axial portion of the counter septum.
not shortened in this stage.

The cardinal septum is

Slightly higher in the corallite major

septa reach almost to the column, and comm.only they a.re united to it
and to each. other by stereoplasm.

The cardinal septum becomes notably

shorter ·and thinner than other major septa.

In early maturity the

septa maintain their long length although they are relatively thin;
they may be united at their axial edges by stereoplasm.

Sections near

the calyx of mature individuals show long septa that are somewhat
rhopaloid; alternating septa may be slightly shortened.

The counter

septum separates from the column only in very late d~velopment, and the
cardinal septum remains shortened throughout growth.

Minor septa occur

as rudimentary structures just below· ~d in the calyx of. large individuals.
However, the minor septa adjacent to the counter septum are introduced
relatively early ~d are distinctly longer th~ the· others •. The septal
formula of the type specimen at the base of the calyx is K 8

A4 C 4 A 7 K.
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The axial column is firmly.attached to the. counter septum eXcept in the

upper parts of the corallites and it remains laterally compressed
throughout growth.
.
..

Relatively numerous tabulae arch steeply towards

the column in the upper half of the corals, but t!ley are concealed by
thickened skeletal elements near the apex.

The alar pseudofossulae are

moderately well developed near the apex; the cardinal fossu.lae is prominent throughout the corallites.
Discussion.- This speci~s is characterized by large conical corallites having thick theca, long sub-equal major septa, and a long minor
septum on either side of the counter septum.

Stereostylus aages differs
1

from§.. distinctus (Jeffords, 1942) in the larger . size and. inconspicuous
nature of the pseudofossulae, and from.§.. eXPansus (Jeffords, ·1942) in
the more elongated form of the corallite and thicker theca in the apical
region.

§.. absitus from the Oread lime;tone is also characterized by a

considerable
of the skeletal elements, but§.. aages is dis. thickening
.
.

tinguished readily by its more conical form and thinner-major septa in
the upper parts of the coraJ.lite.
Occurrence.- Ardmore limestone, Cherokee group, Desmoinesian
series, Pennsylvanian (Upper Carboniferous).

The type specimen is from

the bank of Vfuitebreast Creek, NW NVv NE sec. 33, T. 73 N., R. 22 W.,
Lucas county, Iovta (Univ. Kansas loc. 7779). Other specimens are from
SW NW NE sec. 19, T.

73 N. , R. 21 W., Lucas county, Iowa (Univ. Kansas

loc. 7854); and from Warren county, Iowa at NE SW SW sec. 14, T. 74 N.,
R. 22 W., (Univ. Kansas locs. 7502 and 7546), and center of north line

NE sec. 11, T., 74 N., R. 23 W. (Univ.· Kansas loc. 7852).

These corals

. ~re collected by M. H. Wallace, a former student at the University of

Kansas.

,126

Material studied.- One or two well preserved coraJ.lites were
available from each of the localities, and 4 representative specimens~
were sectioned for study.
~ . - - University of Kansas, specimen no. 7779-2la from Vlliitebreast Cree~! Lucas county, Iowa.
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Stereostylus adelus Jeffords, n. sp.
Plate 5, figure 6; plate/b, figures 6-8; text figure 7.
Relatively small conical corallites that are straight or slightly
curved are ref erred to this species. · ·The theca, -which is thick, bears
-~

conspicuous fine grooves and broad interseptal ridges.

These longitu-

dinal markings are crossed transversely by a few low wrinkles and mnn-

erous deep growth lines.

Radicles are not observed, and most.of the

corallites seem to have been free or attached only by a very small area
at the apex.

The calyx is deep and broad.

The type specimen is 21 mm

in length and 8.2 mm in diameter at the calyx; other individuals may

reach a slightly larger size.
The immature region is characterized by long thin septa that are
joined to the column by stereoplasm.

The cardinal septum is short

whereas the counter septum is thickened at the axis to form a distinct
column.

In tpe mature stage, septa are thin and rhopaloid.

Except for

the short cardinal septum, major septa reach nearly to the column~

Minor

septa are observed only in the larger specimens and they remain rudimentary.

The septal formula in the apical region of the type specimen is

K 4 A 2 C 2 A 5 K, and in the mature stage it is K 7 A 3 C 3 A 6 K•.
In the lower part of the calyx the counter septum is separated from
the column, and it is not longer than other major septa.

At this stage

the septa are thin and distinctly rhopaloid, and_the cardinal sept?111 is
very short.

The axial colwnn is relatively large near the apex, but it

becomes relatively thinner and more compressed upm.:t'd.

Tabu.lae rise,

steeply from the periphery to the column,_ and in the mature irmnature
region they are slightly inosculating.

The c!rdinal fossula is large,

and alar pseudofossulae are prominent in the youthful stage~
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Discussion.- Corals referred to Stereostylus adelus are distinguished by their small size and conical form, and by the palmate group~ng of the thin major septa in the _mature region.

The cardinal septum

is relatively long near the ·apex, but rapidly sh9rtens higher in the
corallite.

This species is separated readily from§.. compressus (Jef-

ferds, 1942)' which occurs in the Y~ll~ap Lake group of Texas by the
narrower form, thinner septa, and more open apical region • .§.. adelus
resembles§.. pelaeus in the shape of the corallite but the former species
is appreciably smaller and has thinner major septa.
Occurrence.-- Stravm (Desmoinesian) series, Pennsylvanian (Upper
Carboniferous).

The type specimens were collected by R. C. Moore from

the Ea~t Ut. shale, Lon~_ Camp group, at the brickplant 1 mile east o:(
Mineral Wells, Texas (Univ. Kansas loc. 546).

Other specimens were col-

lected by M. H. ·Wallace from the Millsap Lake group, 3.6 miles east and
1 mile south of Rochelle, Texas (Univ. Kansas loc. ·7170) •
Material studied.-- This species is representated by about 50
corallites from the type locality and 6 from the other outcrop.

Repre-

sentative specimens were sectioned for study.·
~ - - - University of Kansas, specimen no. 546-2la from the East
Mt. shale, east of Mineral Wells, Texas •
•
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Stereostylus phainus Jeffords, n. sp.
Plate 13, figures 1-6; plate 18, figure

5;

text figure

7.

Lophophyllum profundum SAYRE, J:.<n.Q., Kansas Geol.
Survey Bull.

17, page 85, plate 1, figures .3-5.

Moderately large slightly curved to straight corallites that
develop from a conical to a cylindrical form comprise this species.
The exterior of the theca is mark~d by prominent septal grooves and
inter-septal ridges that are crossed transversely by conspicuous rounded V1rinkles

and

coarse growth lines.

The apical. region is somewhat

flattened to serve as a point of attachment.
deep.

The type specimen is 43. 5

the calyx.

The calyx is r~latively

in length and 12 mm in diameter· at

Other individuals reach an observed maximum diameter of 15 mm.

'.!'he immature region of these corallites contains long and thickened
major septa.

The cardinal septum is slightly thirmer and shorter than

the other septa, and the counter sept-µm is thickened axially to form the
laterally compressed column.

In early maturity the septa reach nea.r4'

to the column, and they are slightly rhopaloid.
about three-fourths the length· of the metasepta.

The cardinal septum is
Near the· calyx the
,,

.

major septa are long and extend three-fourths the distance to the axis;
a few- of the septa may be somewhat shorter than others •. The cardinal
)

septum is only one-half as long as adjacent metasepta, and tqe counter
septum is separated from the· colUlllll or joined to it only by tabulae.
Minor septa occur as short elements alternating between the other septa.
The septal formula about 5 mm above the apex of the type specimen is

K 7 A 3 C 3 A 7 K; about 15 nnn higher near the calyx there is an additional pair of metasepta in the counter qua'drants but the same number
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in the cardinal quadrants.

Sections in the mature region of these corals

show appro:xirnately 26 major septa.
The axial column is well developed throughout the coraJ.lite, and it
is attached directly to the counter septum, in you~hful stages.

Near the

calyx the counter septum is joined to the column commonly by tabu.lae so
that in transverse sec_tion the counter septum appears to extend around
.· the column to join it at the cardinal side.
slightly inosculating, and gently arched.

Tabulae are numerous,
Typically these tabulae are

spaced about 0.4 to 0.6 mm apart at the periphery• .Alar pseudofossulae
are relatively.inconspicuo us, but the cardinal fossula is distinguished
readily by the short cardinal septum.
Discussion.--. This species is distinguished by the large comcocylindricaJ.. form, regularly spaced tabulae, sub-equal major septa in
maturity, and tendency in ma~ure regions for the counter septum to be
joined to the cardinal end of the axial column.

Stereostylus pha:inus

resembles.§.. elongatus (Jeffords, 1~2) in the elongate form, but.contains appreciably less stereoplasm and the corallites a.re somewhat more
cylindrical.

This species is larger than other species that occur in

Missourian rocks such as.§.. lenis, n. sp., and§.. pelaeus, n. sp.
Occurrence.- Drum linestone, Kansas City group, Missourian series,
Permsylvanian (Upper.Carb~niferous).

The type material was _collected

at the Atlas cement quarry, +ndependence, Montgomery county, Kansas·
(Univ. Kansas loc. 752).

other corallites a.re from the brickplant

quarry, Cherryvale, Montgomery county, Kansas (Univ. Kansas loc. 734);

3.5 miles southeast of Independence, Kansas (Univ. Kansas loc. 356);
highway cut SW NVl sec. 5, T. 33 S. , R. 16 E., 1 mile southeast of Inde-

pendence, Kansas (Univ. Kansas loc. 4987); 2 miles east of Independence,

Kansas (Univ. Kansas loc. 469);

mv

sec. 5, T. 33

s.,
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R. 17 E., 2 miles

southeast of Independence,·K ansas (Univ. Kansas loc. 354); and on Old
Standpipe Hill, 2 miles south of-Cher~ale, Kansas (Univ. Kansas loc.

873).

The corals were collected by J. M. Jewett_, A. N. Sayre, and

others of the Kansas Geological Survey.
Material studied.-- About 30 well preserved corallites _and other
fragmentary remains were included in the collections.

Twelve coraJJ.ites

were sectioned for study.
~ - - University of Kansas, specimen no. 752-2la from the quarry
at Independence, Kansas.
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EXPLANATION OF PLATE 13
(All figures 3 times natural size.

¥ransverse sections are

oriented with the cardinal sept.um at bott-omJ protosepta are
.
'."'
'

indlcated by small arrows.

Longitudi nal ·sections are at

right angles to the counter-c ardinal plane; the posttion
of transverse sections is:.indica ted by small italic figures.)
Stereostyl us phainus Jeffords, n. sp., from the Drum

Page

limestone , Kansas City group, M1ssouria n -series,
Pennsylva nian (Upper Carbonife rous). - - -- - -
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la-b--Spec imen (Univ. Kansas no. 469-2la} ·from 2
miles east of Independe nce, Montgomery
county, Kansas.

·a, Transverse section;

£,

Longitudi nal section.
g--Transv erse section in the calyx of _specimen
(Univ. Kansas no. 873-2lb) from Old Standpipe Hill, 2 miles south of Cherryval e,
Montgomery county, Kansas.
~--Speci men (Univ. Kansas no. 973-2la) from
the .same locality as figure 2.
Transvers e sections.

a-b,

E.'f Longitudi nal

section.
~--Speci men (Univ. Kansas no. 354-2lb) from NW
sec. 5, T. 33

s.,

R. 17 E., 2 miles southeast

of Independe nce, Kansas.
sec ti on.

!_, Transvers e

_2, L0 ngi tudinal sec ti on slightly

out of the axial plane in the upper portion.
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~--Type specimen (Univ. Kansas no. 752-21a) from
the Atlas Cement Quarry at Independence,
Kansas.

a-d, Transverse sections.

!!,

Longitudinal section.
~~-Specimen (Univ. Kansas no. 4987-2la) from

highway cut, SW NW sec. 5, T. 33

s.,

R. 16 E.,

1 mile southeast of Independence, Kansas.
~ , Transverse sectionso
section.

d, Longitudinal
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Stereostylus pelaeus Jeffo,rds, n. sp.
Plate 14, figures' 1-8; plate 18, figures land 7; text, figure 7.
This species includes broadly conical corallites that are gently
to strongly bent near the apex. , The curvature is irregular in position
so that any of the protosepta may be on_the_ concave side.

The theca is

moderately thick, and it bears sharply incised septal grooves and fine
interseptal ridges.
growth lines.

Transverse markings comprise low wrinkles and fine

The convex side of the bent apical portion bears a few

short radicles or other thickening to provide for attachment.

Some of

the corallites seem to have been free; others a.re attached to sma.11.
crinoid columnals.

The calyx is deep and contains the broad bladelike

column in the center.

The type specimen is 20.3 mm in length and 17.5

mm in maximum diameter at the calyx.

Most of the specimens are approxi-

mately 19 nun in length and l2 mm in diameter.
Transverse sections in the apical region show_a counter septum that
is thickened slight,ly·at th~ axis, a thin cardinal septum, and long
major septa that are joined to each other and to the column by stereo~
plasm.

In early maturity the cardinal septum is very short, a:gd the

counter septum is long and thin except for the enlargement at the rud.s.
The major septa a.re distinctly rhopaloid and they are joined in a
palmate arrangement about the column.

9haracteristica J.ly, there•is a

broad open area in the counter-cardin al plane that is divided in the
counter quadrants by the column and thin. counter septum.

The .grouping

of .the a.xi.al edges of the septa and the open area in the counter-cardinal plane persist to the .-~aJ.yx in mature cor?,JJ..ites.

Full maturity is

shown in ~ransverse sections by the separation of the column from the
counter septum, the presence of long and slightly rhopaloid septa, and
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the bilateral arrangement of the septa about the counter-cardina l plane.
:Minor septa a.re rudimentary.

The septal formula in the apical region

of the type specimen is K 4 A 2 C 2 A 4 K; and about :7::mm higher it is
K $ A 4 C 4· A 8 K.

There are about 30 major septa in the mature stages

of these corals.
The axial co~umn of this species is dis_tinctly compressed laterally,
and it remains attached to the counter septum until late maturity.

In

transverse sections above the apical region the column is .separated
from the fused edges of the septa by conspicuous open spaces although
bars of stereoplasm may extend to the septa normal to the median lamina
of the columrl.

Tabulae_ are relatively numerous and rise steeply_ from

the periphery to flatten somewhat as the colunm is reached.
dinal fossula is very large and prorni~ent throughout growth.

The carAlar

pseudofossulae a.re moderately well developed, but confined to the apical

region.
Discussion.- This species is characterized by long sub-equal major
septa, conical form, and open spaces between the counter laterals and
counter septum. These features, together with the large aJ.ar pseudo.
.
fossulae and cardinal fossula, resemble similar structures in the
Stereostylus newelli ~oup, but§.. pelaeus is distinguished by the
abundance of tabulae, lesser quantities of stereoplasm in the immature
. region, and the strong counter acceleration., This species differs notably from§.. lenis, n~ sp., .§.. milichus, n. sp., and§.. p,hainus, n. sp.

which occur in 1lissourian rocks also, but corals from shale and limestone deposits a.re expected to represent somewhat divergent types.
Occurrence.-- Missourian series, Pennsylvanian (Upper Carboniferous).

The type material was collected -by N. D. Newell .from the Francis

13lZ1

formation at the brickplant quarry, sec. 4, T. 3 N., R. 6 E., Ada,
Oklahoma

(Univ.

Kansas loc. 154).

Other specimens referred to this

species are from the same formation at the ·cen. W. side sec. 20, T. 7
N., R•.8 E., Oklahoma (Univ. Kansas loc. 2266); the Wann formation,
Ochelata group; 1.5 miles north and 0.5 mile east of Copan,_Oklahoma
(Univ. Kansas loc. 75/44); the Nellie Bly formation, Sld.atook group,
at a railway cut north of th~ highway, 1. 5 .miles west of Castle, Oklahoma. (Univ. Kansas loc. 2203); the Belle City Limestone (=Drum limestone), ·NE sec. 4, T•. 4 N., R. 6 E., north of Ada, Oklahoma. (Univ.
Kansas lee. 105); and the Drum limestone, Kansas City group, at SW sec.

3, T. 33 s., R. 16 E., 3.5 miles southeast

ot Independenc e,

Montgomery

county, Kansas (Univ. Kansas lee. 356).
Material studied.-- This species is represented by approximate ly
250 corallites, 20 of which are from the type locality.

About 25 spec-

imens were sectioned for study.
~ - - - University of Kansa~, specimen no·. 154-2la from the Francis
formation, at Ada, Okla.
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EXPLANATION OF PLATE 14
(All figures 3 times natural size.

Transverse sections are

oriented with the cardinal septum at the bottom; protosepta
are indicated by small arrows;

L 0 ngitudina l sections are

at ri_ght angles to the ~ounter-c ardinal plane; the position
of transverse sections is indicated by small italic figures.)
Page
Stereost::t lus pelaeus Jeffords, n. sp., M:tssourian series,
Pennsylva nian ( Upper Carbonife rous) • - - - - - - · -- 135
~--Type specimen (Univ. Kansas no. 154-2la)
from the Francis formation at the brick plant,
sec. 4, T. 3 N., R. 6 E., Ada, Oklahoma.

_,
a-e

Transverse sections.

section.

-f,L ngitudinal
0

2--Transv erse section in the innnature region of
specimen (Univ. Kansas no. 154-2ld) from the
.same locality as f~gure l.
~--Transv erse section of specimen (Univ. Kansas
no. 2266-2la) from the Francis formation
at cen. W. side sec. 20, T. 7 N., R. BJE.,
Oklahoma.
4a-c--Tran sverse sections of specimen (Univ.
Kansas no. 7544-2lc) ·rrom the Wann· formation ,
Ocheleta group, 1.5 miles north and 0.5 mile
east of Copan, Washingto n county, Oklahomao
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_2--Tra nsverse section of specime n (Univ. Kansas no.
154-2lb ) from the same localit y as figure 1.
~--Sp ecime n (Univ. Kansas no. 2203-~ la) from the
Nellie Bly format ion, Skiatoo k group, at
railroa d cut, north of highwa y, 1.5 miles
west of Castle , Oklahom a.
section s.

£,

_,
a-c

Transv erse

Longit udinal section .

1--Sli ghtly oblique longitu dinal section of a Em.all
curveq specime n (Univ. Kansas no. l54-21c )
from the same locali ty as figure l •
.§!:.:,£-- Specime n (Univ. Kansas no;754 4-2la) from
the same locali ty as figure 4.
Transv erse section s.
section .

~'

.£, L0 ngi tudina l
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Stereostylus milichus Jeffords, n. sp.
Plate 15, figures 1-5; text figure 7.•
This species ·includes moderately large cor_allites that are conical
near the
. apex and cylindrical above.

The apical region is strongly

'

curved and upper parts of the corals may be straight, evenly curved, or
strongly bent.

The theca, ~ch is relatively thin, bears lovt ridges

and grooves, numerous prominent wr~nkles, and short radicles near the
apex.

A large area of attachment occurs along the convex side of the

apical region.

The calyx is moderately deep and contains a spikelike

axial column at the base.

The type specimen, which represents a large

individual, is 44 mm in length and 13.5 in maximum diameter at the calyx.
The apical region of these corals contains numerous moderately thick
septa that reach nearly to the column.

~he counter septum is, thickened

axially to form a thin column, and the cardinal septum is slightly

shorter than the metasepta.

Somewhat higher in the corallite numerous

stout septa extend two thirds the distance to the axis, the counter
septum is attached to the column, and the cardinal septum is only
slightly shorter than other septa.

In maturity major septa are long,

subequal· in length, and arranged radially about the axis., The septa
do not become rhopaloid at any stage, and the co:unter septum separates
from the column only in mature stages of the largest corallites.

Minor

septa occur as inconspicuous ridges between major septa in late maturity.

.

The sept al f ormu.1.a about 5 mm above the apex of the type specimen

is K 5 A 2 C 2 A 6 K, and just below the calyx of the same specimen it
is K 8 A 3 C 3 A 8 K.

.

The axial column is relatively thin and laterally

compressed through the corallite, and it is attached to the counter

'
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septum except in the largest individuals .

The cardinal fossula is not ,.

prominent although identifiable ~by the slightly shortened cardinal
septum; ala.r pseudofossu lae' ar·e inconspicuo us.

Tabulae are numerous,

spaced about 0.75 nnn apart, generally to steeply arched, and reaching
mostly from the theca to the column.
Discussion .-·This species is characterize d by large cora.llites
that contain long major septa and very numerous tabu.lae.

These coral-

lites are appreciably larger than in Stereostylu s lenis, n. sp., and

2. pandatus, n~ sp., and the concentratio n of tabulae and lack of
skeletal thickening serve to distinguish this species from other species
of ·stereostylu s described in this paper.

Counter acceleratio n is es-

pecially marked in·§.. milichus and the counter quadrants may contain
more than twice the number of septa in the cardinal quadrants.

A few

of the larger corallites show several periods of rejuvenatio n.

Seem-

ingly these coral.lites reached the .ma.:ximum di~eter for the species and
then underv;ent constrictio n to permit additional upward growth.
Occurrence .- Stanton limestone, Lansing group, Missourian series,
Pennsylvanian (Upper Carbonifero us).

The type material occurs in the·

Eudora shale member at the Santa Fe railroad cut near Vilas, Wilson
county, Kansas (Univ. Kansas locs. 4519 and '5418).

Other representa-

tives of this species occur also in the same member off Kansas Highwey

39, 3 miles west of Vilas, Kansas (Univ. Kansas loc. 7712); cen.

s.

side NE sec. 14, T. 24 .s., R. 17 E., Allen county; Kansas (Univ. Kansas
loc. 7724); just west of NE cor. sec. 22, T. 24 S., R. 17 E., Woodson
county, Kansas (Univ. Kansas loc. 1823); and cen. W. side sec. 36, T~

27 S., R. 16 E., Wilson county, Kansas (Univ. Kansas loc. 1718). The
species occurs also in the Stoner ("Olathe") limestone member at Ross
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quarry, 1 mile southeast of ottawa, Franklin county, Kansas (Univ.
J/1,!

Kansas loc. 4321); SE sec. 5, T. 17 S., R. 20-E., east of Ottawa, Kansas
(Univ. Kansas loc. 6839); cement plant quarry, Fredonia, Wilson county,
Kansas (Univ. Kansas loc. 1743); and sec. 12, T. 29

s., R.

15 E., east

of Fredonia, Kansas (Univ. Kansas loc. 4846).
Material studied. - This species is represent ed by approxim ately·
100 corallite s, and 12 represent ative specimens were sectioned for

study.
~ - - Universit y of Kansas, spec~en no. 54l8-2la from the Eudora shale at the Santa. Fe railroad cut near Vilas, Kansas.
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EXPLANATION OF PLATE 15
(All figures 3 times natural size.

Transve rse sections are

-i:

oriented,/vr.i. th the cardina l septum at the bottom;
are indicate d by small arrows.

protosep ta

Longitud inal_ sections ane at

right angles to the coufmer -eardina l plane; the position of
transver se sections is indicate d by small italic figur~s. )
Stereost xlus milichus _J 6 ffords, n. sp., from the Stanton
Limeston e, Lansing group, M1ssour ian series,
Pennsylv anian (Upper Carboni ferous~. - - - - - - ~--Spe cimen (Univ. Kansas no. 4321-2la ) from
the Stoner limeston e member at Ross Quarry,
·1 mile southea st of Ottawa, Franklin county,
Kansas.

~,:-..•Trahsve rse sections .

~,

Longitu dinal section.
2a-d--Sp ecimen (Univ. Kansas~ \no. 5418-2ld ) from
the Eudora shale member at Santa Fe railroad
cut, near Vilas, Wilson couiuty, Kansas.
~ , Transve rse sections .

d, L0 ngttudin al

section showing the closely spaced tabulae.
~--Tra nsvers e sections of specimen (Univ.
Kansas no. 4321-21z ) from the same locali_ty
as figure l.
~--Spe cimen (Univ. Kansas no. 4321-2lx ) from
the same locality as figure 1.
section.

~,Tran sverse

£, L0 ngitudin al sectiono

Page
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~--Type specimen (Univ. Kansas no. 5418-21a) from
the same locality as figure 8~
sections.

h,

a-g, Transverse

Longitudinal section.
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Stereostylus pandatus Jeffords, n. sp.

.

Plate 16, figures 1-5;
. te:xt figure 7.
Relatively smaJ.1 cylindrical corallites that a.re straight or irregularly bent are included in this species.

The theca is relatively

thin, and it bears fine longitudinal grooves an~ ridges that are crossed
transversely by numerous lov; wrinkles and growth lines.

Radicles occur

rarely near the apex.

The calyx is not well preserved; presumably it

was moderately deep.

The type specimen, which represents a mature in-

divi dual, is 27 mm ~n length .and 6. 8 mm in maximum diameter at the

calyx.

Other specimens commonly are not appreciably larger in diameter

although they may be somewhat longer.
The inmw.ture region of .this coral is relatively fre_e from thickening and stereoplasm.

The septa are thin and extend nearly to the col-

umn, but they are not joined_ consistently by stereoplasm.
septum is only slightly shorter than the metasepta.

The cardinal

In mature stages,

the major septa extend one-half to two-thirds the distance to the col-

umn, and they do not become distinctly rhopaloid.

The cardinal septum

is slightly shortened, and the counter septum has withdrawn from t~e
•
column. Sections in the calyx show thin septa that may be connected by
tabu.lae at their inner edges.

The septual formula in the apical region

·of the type specimen about 5 mm above the apex K 3
in the mature stage it is K 6 A 3 C 3 A 6 K.

A 2 C 2 A 4 K,

and

Mature corallites contain

about 22 major septa near the calyx. ,Minor septa occur as low ridges
alternating between the n1qjor septa in the uppermost parts of the larger
corailites.
The axial column is relatively small in proportion to the diameter
of the corallite.

In the apical region it

ts oval

in outline and
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attached to the counter septum.

Near the calyx the column is a separate

structure that may be irregular in shape.
but radi'ating laminae are lacking.

A median lamina is present

However, the column may bear irregu-

lar projections and intercepts. of tabulae so as to appear branching or
radiating in transverse section.

Tabulae.are closely spaced; about 0.5

mm apart._ ·They exl:iend regularly from the periphery to the column, and
rarely e.re they inosculatin g.

The card:inal fossula and alar .pseudo-

fossµlae are inconspicuo us.
Discussion .-- This species is distinguish ed from§_. absitus, n. sp.,
which occurs also in the Oread formation by the sm.aller size of the
corallites and the thinner skeletal structure.

In the mature regions

of §_. pandatus the counter quadrants are more strongly accelerated than
near the apex, just the opposite relationshi p occurs in§.. absitus.
The tabulae are closely spaced as in.§.. milichus, n. sp., but the column is more irregular in form.

.§.. pendatus is separated from §.. phainus,

n. sp., by the smaller and more cylindrical form and· the pattern of the
major septa in the mature region •.
Occurrence .- Oread limestone, Shavmee group, Virgilian series,
Pennsylvani an (Upper Carbonifero us).

The type material is from the

Plattsmouth limestone member at Hartwell quarry, north of Baldwin,
Douglas county, Kansas (Univ. Kansas lac~ 4849).

other specimens are

from the same member at a quarry NW SW NE sec. 15, T. 15

s.,

R. 18 E.,

northwest of Centra, Douglas county, Kansas (Univ. Kansas lac. 8001);
Adams quarry, Midland, Kansas (Univ. Kansas loc. 1101); a quarry east
of Barnhart, 12 miles vrest and 2 miles south of Baldwin, Kansas (Univ.
Kansas loc. 5027); and at NE sec. 15 T. ·15 S., R. 17 E., Douglas county,
Kansas, {Univ. Kansas ioc. 4977) •. Also; representat ives of this species

/
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occur in the Toronto limestone member, Oread limestone, at the quarry
on the west edge of the University of Kansas campus, Lawrence, Douglas
county, Kansas (Univ. Kansas loc. 3272 )"; 0. 75 mile southwest of "Three .
Sisters 11 , 6 miles southwest of Lawrence, Kansas (Univ. Kansas loc.7/07);
quarry at top of hill, 1 mile north of Baldwin, Douglas county, Kansas
(Univ. Kansas loc. 4831); quarry in sec. 27, T. 13

s.·,

R~ 19 E., south-

west of Lawrence, Kansas (Univ. Kansas loc. 4832); and _at a quarry on
Quayle farm, NW sec. 27, T. 14

s.,

R. 20 E., 1.5 miles north of Baldwin,

Kansas (Univ~ Kansas loc. 4830). Most of this material was collected
for the Kansas Geological Survey by Arthur Bridwell.
Material studied.- E~ch of the above localities are represented
by numerous corallites so that more than a thousand specimens were

available.

About 20 representative specimens were sectioned.

~ - - - University of Kansas, specimen no. 4849-2ld from the
Plattsmouth limestone member, Oread limestone, at Hartwell quarry, north
of Baldwin, Kansas.
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EXPLAJ1ATION OF PLATE 16
(All figures 3 times natural size.

Transverse sections are

oriented \rlth the cardinal septum at bottom; protosepta are
indicated by small arrows.

L0 ngitudina l sections are at

right angles to the counter-c ardinal plane; the position
of transverse sections is indicated by small italic figures.)
Stereostyl us Eandatus Jeffords, n. sp., from the _Oread

Page

limestone , Shawnee. group, Virgili an series,
Pennsylva nian .( Upper Carbonife rous). - - - - - - -

-la-e--Type

147

specimen (Univ. Kansas no. 4849-21d)
.

from the Plattsmou th limestone member at

Hartwell quarry,- north of Baldwin, Douglas
county, Kansas.

a-d, Transverse sections.

~, Longitudi nal section.
~--Speci men (Univ. Kansas no. 4949-2lc) from the
same locality as figure 1.
sections.

~ , Transvers e

d, L0 ngitudina l section.

~--Speci men (Univ. Kansas no. 4831-2lb) from
the Toronto limestone member at a quarry
1 mile north.of' Baldwin, Kansas.
Transvers e sections.

a-d,

~, Longitudi nal

section.
~--IDran sverse sections showing slightly irregular
· nature of the column in specimen (Univ.
Kansas no. 1101-2lb) ·from the Plattsmou th
limestone member, Adams.qua rry, Midland,
Kansas.
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~--Sp ecim en (Univ. Kansas no. 4849- 2lb) from the
same local ity as figure 1.
secti ons.

~ , Trans verse

d-e, Longi tudina l sectio ns.

Stereo stylus adelus Jeffor ds, n. sp., from the StI?awn
(Desm oinesi an) series , Pennsy lv.ania n (Upper

Carbo nifero us). - - -
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6a-d-- Specir nen (Univ . Kansas no. 546-2 lb) from the
East Mount ain shale, L 0 ne Canyon group , at
brick plant quarry , 1 lpile east of M1ner al
Wells , Texas .

~ , Trans verse ·secti ons.

d,Lon gitudi nal sectio n.

7a-c-- Specim en
--

(Univ. - Kansas no. 7170- 2la) from the
.

Millsa p Lake group , 3.6 miles east and 1 mile

south of Roche lle, ·T0 xas.

!,::E., Trans verse

sectio ns • .£, Longi tudina l sec ti on.

Sa-c-- Type specim en (Univ. Kansas no. 546-2 la)
from the same lo.cal i ty as figure 1.
Trans verse sectio ns.

sectio no

_,
a-b

£., Langi tudina l ·
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Stereostylus absitus Jeffords, n. sp.
Plate

17,

figures

1-7;

text figure

7.

The corals included in this species comprise large conical cylindrical c.orallites that a.re slightly curved· in· the lower conical portion.·
The theca is thick, and it bears narrow septaJ. grooves and broad interseptal ridges.

Low wrinkles and growth lines occur irregularly.

cles are lacking.

Radi-

The calyx is de~p and contains the large pointed

a.x:Lal column in the center.

The type specimen is 29 mm in length and

11 mm. in diameter at the calyx.

other individuals range from nnich

smaJ.ler in size to slightly larger.
The apical region contains considerable thickening of the structural. elements; . septa are thick and joined to the column by stereoplasm.
Somewhat higher sections show long septa that are joined together about
the column by deposits of stereoplasm, a short cardinal. septum, and a
counter septum that _is continued into the column. · In the mature stage,
,.

the major septa are very long and distinctly rhopaloid exc~pt for the
short cardinal septum.

The septal formula about 4 mm above the apex of

the type specimen is K 5 A 2 C 2 A 4 K.
septal formula is K 6 A 4 C 4 A 7 K.

At the base of the calyx the

Minor septa _occur as broad ridges

in the mature stage, but they do not become elongated.
The axial colunm is large throughout the corallite.

At the apex

it is oval in outline and functionally joined to the counter septum;
ne~ the calyx it becomes more circular in outline and proportionately
larger.

The column is separated from the counter septum only in late

maturity or in the calyx.
apart.

Tabulae are relatively numerous; about 1.3 mm

Properly oriented longitudinal sections show tabulae that are

inclined regularly from the column to the periphery.

In the apical
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region the thickened septa and deposits of stereoplas m largely conceal
the tabulae.

The cardinal fossula is represent ated by the short car-

dinal septum, but this structure is not conspicuo us.

Alar pseudofos sulae

. are distinct in youthful stages but b~come inconspic uous above.
Discussio n.-- This species is character ized by its large size and
thickened skeletal elements.

Stereosty lus absitus resembles.§_. perversus ,

n. sp., from the Brownsvi lle limestone in the rhopaJ.oid septa and thick
theca, but the former species is less conical in form and has fewer major
septa in the mature region.

The cora.llite s of§.. absitus are larger than

those of §.. annae, n. sp. ; and skeletal elements are notably thicker.
Comparison of this species with associate d corals from the Oread formation is given under descripti on of§_. pandatus, n. sp.
Occurren ce.-- Oread limestone , Shawnee group, Virgilian series,
Pennsylva nian (Upper Carbonife rous).

The type material is from the

Toronto limestone member at a quarry near the top of a hill, 1 mile
north of Baldwin, Douglas county, Kansas (Univ. Kansas loc. 4831).
specimens are from the same horizon in a quarry in sec. 27, T. 13

other

s.,

R.

19 E., southwest of Lawrence, Douglas county, Kansas (Univ. Kansas loc.

4832); 0.75 mile southwest of uThree Sisters", 6 miles southwest of
Lawrence, Kansas (Univ. Kans.as loc. 7707); and a quarry at the west end
of the Universit y of Kansas campus, Lawrence, Kansas (Univ'. Kansas loc.
3272).

This species was identifie d also in the Plattsmou th limestone

member, Oread limestone , from a quarry east of Barnhart, 12 miles west
and 2 miles south of Baldwin, ,Kansas (Univ. Kansas loc.• 5027);- and at
Ha.rtvrell quarry, north of Baldwin, Kansas (Univ. Kansas loc. 4849).

Much of this material was collected by .Arthur Bridwell.
Material studied. - The collectio n includes several hundred.r epresentative s of this species, especiall y from the outcrops of the Toronto

1

)

limes:tone.

15tl

About 15 corallites were found among the sectioned

material.
~ - - University of Kansas, specimen no. 4831-21.E from the Toronto limestone, 1 mile north of Baldwin, Kansas.
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EXPLANATION OF PMTE

(All figures 3 times natural size.

f7.

Transverse sections are

oriented With the_ cardinal septum at bott_om; protosepta a.re
indicated by small arrows.

Longitudinal sections are at

right angles to the counter-card inal plane; the_ position
of transverse sections is indicated.by small italic figures.)
Stereostylus absitus Jeffords, n. sp.,. from the Oread
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l,imestone, Shavmee group, Virgilian series,
Pennsylvanian (Upper Carboniferou s). - - - ~--Specime n (Univ. Kansas no. 4849-2la.) from
the Plattsmouth limestone member at Hartwell
quarry, no~fuh of Baldwin, Douglas county,
Kansas.

a-d
_,

Tr·ansverse sections.

Longitudinal section.
2a-d--Specim en (Univ. Kansas no. 4931...:21d) from the
Toronto limestone member at a quarry, 1 mile
north of Baldwin, Kansas.
sections.

a-c, Transverse

d, L0 ngi tudinal section.·

~--Specime n (Univ. Kansas no. 4831-21c) from
the same locality as figure 2.

Transverse sections.
section.

_,
a-d

~, ·Langi tudinal
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4a~e--Specime n (Univ. Kansas no. 7707-2le) from the
Toronto limestone member, 0.75 mile southwest of ~Three Sisters", .6 miles southwest
of Lawrence, Douglas county, Kansas.
Tr~nsverse sections.

~;a,

~, Longitudinal

section.
~--Specime n {Univ. Kan·sas ;no. 5027-2lb) from the
Plattsmouth limestone member at a quarry
. east of Barnhart, 12 miles west and 2 miles
south of Baldwin, Kansas.
sections.

_,
a-c

Transverse

_sl, Longitudinal section.

6a-c--Transv eree sections of specimen (Uni~.
Kansas no. 7707-2lb) from the same
locality as figure 4.
~--Type specimen (Univ·. Kansas no. 4831-21e)

from the same locality as figure 2.
Transverse sections.
sectiono

~, L0 ngitudinal

_,
a-d

11

t

Plate

3c

6c

17
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EXPLluTATION OF PLATE 18
{All figures 3 times natural size.)
stereostylus pelaeus Jeffords, n. sp., from the

Page

Missourian series, Pennsylvanian {Upper
Carboniferous} _~ -· - - - -

127

1--Specimen (Univ. Kansas no. 154-2lf) from the
·Francis formation, sec. 4, T. 3 N., R.
6

E., Ada-, Oklahoma.

7--Specimen (Univ. Kansas no. 154-2le) from the
same loca.li ty as figure 1.
Stereostylus perversus Jeffords, n. sp • ., from the Dover
and Brownsville limestones, Wabaunsee group,

V1rgil1'an series, Pennsylvanian (Upper Carb.oniferous).
2--Specimen

- - - - - - - - - - - - -.
{Univ.

- 167

K~nsas no. 5997-2lb) from the

Br;wnsville limestoneE~at Admire Junction,
0.5 mile north of Admire, ~yons county,
Kansas.
Stereostylus lenis Jeffords, n. sp., from the Kansas
Cilty group, Missourian series, Pennsylvanian
( Upper Carboniferous )-~ - - - - - - - - - - - - - -

114

3--Specimen (Univ. Kansas no. 7176-2lf) from the
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Frisbie limestone member, Wyandotte limes-

tone, at 33d. and Roanoke quarry, Kansas
City, Missouri.
4--Specimen (Univ. Kansas no. 7:J_76-2lh), from the
same locality as figure 3.

£--Specimen (Univ. Kansas no. 7176-2lg) from the
s·ame locality as figure 3.

Stereostylus phainus Jeffords, n. sp., from the Drum
limestone, Kansas City group, M1ssourian
series, Pennsylvanian (Upper Carboniferous).- - - - 129
5--Specimen (Univ. Kansas no. 4987-2~b) from
a highway cut, SW NW sec.• 5, T. 33

s.,

R. 16 E., 1 mile southeast of Independence,

Montgomery county, Kansas.
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Stereostylu s

Jeffords, n. sp.

Plate 19, figures 1-6; text figure 7.
Small conipal corallites having a slightly to strongly curved
form comprise this species.

The theca is relatively thick and bears

sharp septal grooves and ridge·s; transverse wrinkles are widely spaced.
Commonly, the convex side of the apical portion is thickened or bears
very short raqicles for attachment; some corallites are attached to.a
crinoid coiumnaJ., brachiopod shell, or other hard object by a relatively
large area of the ~orallite.
column at the a.xis.

The calyx is deep and contains a spikelike

The type specimen, which represents approximate q

the average size of the corallites, is 16.5 mm in length and 7 mm in
diameter at the calyx.
f,

The apical tip of the corailites is essentially solid, due to
thickening of the septa.

Slightly higher sections show long major septa

that may be joined together at their axial edges by stereoplasm , a short
cardinal septum, and a long counter septum that is thickened axially to
form the column.

The septa in mature region~ are irregular in length,

and at the calyx the counter septum is separated from the colmnn.

Minor

septa occur in a rudimentary manner only in the largest of the coral-.
lites.

The septal fo:rnru.l~ near the apex of the type specimen is K 4 A 2

C 2 A 4 K, and at the calyx it is K 5 A 3 C 3 A 5

K.

The a:rial coluinrl is thin and laterally compress.ed throughout the ·
corallite.

Sepa.ratio~ from the counter septum occurs only in advanced·

stages of development.

The median lamina can be traced from the colunm

into the counter septum in early maturity, but these laminae are dis•.

continuous above this stage.

Tabulae are relatively numerous, and they

rise at an angle of about 45 degrees from the periphery to the inner
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edges of the septa.where they flatten slightly.

The cardinal fossula is

indicated by the short cardinal septum but it is not conspicuous .

Alar

pseudof ossulae are weakly developed in the apical region •.
Discussion. -- This species is represented by small conical corallites that seem restricted to the Howard limestone.

V/hereas the theca

is moderately thick, septa a.re thin and stereoplasm ic filling is mostly
lacking.

Stereostylu s

resembles §.. lenis, n. sp., in the thinness ·

of the structural elements but the corallites are shorter and more conical in form.

Also, the cardinal septum is consistentl y longer in§..

This species is named for

my

wife, .Ann, in acknowledgment of her

.assistance in the 'study of lophophylli did corals.
Occurrence .-- Hmvard 1:i.Jnestone, Wabaunsee group, Vi:rgJ.lian series,
\

Pennsylvani an (Upper Carbonifero us) •. Th~ type material was collected
by R. M. Jeffords and .Allen Graffham from a mine dump, east of U.

s.

Highway 50N. • at the southwest edge of O_sage City, Osage county, ·Kansas
(Univ. Kansas loc. 7717).

Other specimens were collected by Arthur

Bridwell at SW sec. 20, T. 14 S., R. 16 E., Osage county (Univ. Kansas
loc. 8129), and by R. M. Jeffords from a st~ip pit sout~ of U.

s.

High-

way 50N, 10 miles west of junction of u. S. Highways 75 and 50N, Osage.

county, Kansas (Univ! Kansas loc. 7716).
1fu.terial studied.-- The type locality is representat ed by about 75
corallites and the other localities by about 15 specimens.

Eight coraJ.s

were sectioned for study.
~ - - - University of Kansas, specimen no. 7717-2la from Osage
City, Kansas.
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EXPL.AN:ATION OF PLATE 19
(All figures 3 times natural size.

Transverse sections

are oriented with the cardinal septum at bottom; protosepta
are indicated by small arrows.

Longitudinal sections are

at right angles to the counter-card inal plane; the position
of transverse sections is indicated by small italic figures.)
Stereostylus annae Jeffords, n. sp., from the Howard

Page

limestone,-Wa baunsee group, Virgilian series,
Pennsylvanian (Upper Carboniferou s}. - - -
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~--Specime n (Univ. Kansas no. 77i7-21c) from the
same locality as the type specimen, a mine
dump east of

u. s.

H1ghway 50N at southwest

edge of Osage City, Osage county, Kansas.

_,
a-c

Transverse sections.

section.

-d,

Longitudinal

~--Transve rse sections of specimen (Univ_.
Kansas no. -7717-2lm) from the same
locality as figure 1.
3a-c-~Transv erse sections of specimen (Univ.
Kansas no. 7717-2le) from the same locality
as figure· 1.
~--Type specimen (Univ. Kansas no. 7717-2la)
from the same locality as figure l.
Transverse sections.
section.

!, Longitudinal

_,
a-e
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~--Speci men (Univ. Kansas no. 7717-2lb) from the
same locality as figure 1.
sections.

~ , Transverse

d, Longttudi nal section.

~--Trans verse sections of specimen (Univ.
Kansas no. 7717-2ld) from the same
locality as figure 1.
Stereostyl us aages Jeffords, _n. sp., from the A~dinore
limestone , Cherokee group, Desmoines ian series,
Pennsylva nian (Upper Carbonife rous). - ·i- - - - - 7a-b--Tra nsverse·s ections of specimen (Univ.
Kansas no. 7781-2la) from a road cut

along W. line NE SW sec. 27, T. 74 N.,
R. 22 W., l mi le south of Lacona, "owa.

Sa-f--Tran sverse sections of specimen (Univ.
Kansas no. 7502-21a) from NE SW SW sec.
14, R. 74 N., R. 22

w.,

Warren county,

Iowa.
9a-d--Typ e specimen {Univ. Kansas no. 7779-2la)
from bank of \Nhitebrea st Creek, NW NW NE
sec • 33, T. 73 N., R. 22 W., Lucas
county, Iowa.

.f!,

~,Transv erse sections •

Longitudi nal section.
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Stereostylu s perversus ~~ffords, n. sp.
Plate 18, figure 2; plate 20, figures 1-5;
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i

t1?xt figure 7. ·
• This species comprises small to medium-sized conical corals that
are slightly curved, particularl y near the apex.

The theca, which is

thick, bears longitudina l markings of distinct septal grooves and
ridges that are crossed transversel y by numerous growth lines and narrow wrinkles.

Radicles are not observed on any of the specimens.
.ti

calyx is deep where preserved.

The

The incomplete type specimen is 14 nnn

in length and 17. 6 mm in maximum diameter at the top of the calyx.

A

few of the corallites reach a somewhat larger size.
These corals are characteriz ed by a considerabl e dilation of the
skeletal elem~nts; the apical region cormnonly is open only in the interseptal .spaces midway between the theca and axis.

The septa are joined

about the column except.for the somewhat shortened cardinal septum.· In
· the mature region the septa are long and distinctly rhopaloid; a few
may be slightly shorter than the others.

The cardinal septum is about

one half the length of other septa, and the.counter septum may be joined
to the column.

Near the .calyx the septa become thin and unequal in

length; the counter septum is not distinguishe d in length from the metasepta.

Wtl.nor septa occur as rudimentary ridges in the mature stages.

The septal formula ·for the upper part of the type specimen is K 6 A 4
0

C 4 A 5 K.

The septaJ. formula of a larger individual is K 7 A 4 C 4 A 8 K.

The column in the apical region is formed by a thickening and elongation of the counter septum, and it is oval in crosa-sectio n.

The colunin

becomes more cylindrical and larger in relation to the corallite progres~
sively upward and near the calyx it is separated from the counter- septum.

•
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Tabulae are numerous and slightly i;nosculatin g except just below the
calyx where they become regularly spaced.

The cardinal fossula is

indicated by the shortened cardinal septum, although the fossula does
not form a conspicuous open space. ·Alar pseudofossu lae are moderately
well developed in the youthful stages but disappear later.
Discussion .-- This species i5.characte rized by relatively broad
conical corallites having a large axial co~umn • .Alar pseudofossu lae
are not as well marked as in Stereostylu s pelaeus, n. sp., and major
septa are mor~ munerous than in .§.. absitus, n. sp.

A single specimen

of coral from the Dover limestone (p~. 20, fig. 1) is tentatively included in this species inasmuch as it is similarly thickened.

The

corallite, however, shows somewhat longer minor septa as well as other
minor differences .
Occurrence. -- Brovmville limestone, Wabaunsee group, Virgilian
series, Pennsylvani an (Upper Carbonifero us).

The ~ype specimens were

collected by R. C. Moore and others at Admire Junction, 0.5 mile north
of Admire, Lyon county, Kansas (Univ. Kansas loc·s. 2175, 3405, and 4776).
Other corallites were collected by R. C. Moore 7 miles southwest of
Strohm, Oklahoma (Univ. Kansas loc. 5997); by M. H. Wallace at NE sec.
31, T. 18

s.,

R. 11 E., Lyon county, Kansas (Univ. Kansas loc. 7574);

and by R. M. Jeffords at 'J:Jl'I cor. sec. 21, T. 16
county, Kansas_ (Univ. Kansas loc. 1277).

s.,

R. 12 E., cyon .

A single corallite collected

by R. M. Jeffords (Univ. Kansas loc. 8130) from the Dover limestone,

Wabaunsee group, along U.

s. Highway 50N', 3.8 miles east of Admire, is

tentatively assigned to this species.
_Material studied. --- About 30 specimens, mostly from the type locality, are contained in the collection, and 8 representat ive corallites
were sectioned for study.
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~ - - University of Kansas, specimen no. 3405-2lf, from Admire
Junction, Kansas.
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EXPLANATION OF PLATE 20
(All figures 3 times natural size.• Transverse sections are
oriented \vith the cardinal septum at bottom; protosepta are
indicated by small arrows.

Longitudinal sections are at

right angles to the counter-cardinal plane; the position
of transverse sections is indicated by small -italic figures.)

Stereostylus perversua Jeffords, n. sp., from the

Page

Brownsville and Dover limestones, Wabaunsee group,
Virgilian series, Upper Pennsylvanian (Upper
Carboniferous). - - - - - - - - - - - - - - - - - - 167
la-b--Transverse sections of specimen (Univ.
Kansas no. 8i30-21a) from the Dover lime-

stone along

u.·s.

Highway 50N, 3.8 miles

· east of Admire, Lyons county, Kansas.
~--Type specimen {Univ. Kansas no. 34052lf) from the Brownsville limestone
at Admire Junction, 0.5 mile north
of Admire, Kansas.
sections.

~ , Transverse

.£, Longitudinal section.

3a-d--Specimen {Univ. Ka.nsa·s no. 3405-2lc) from
the same locality as figure 2.

!!,:£,

Transverse sections. -9;, L0 ngitudinal
--sec ti on.

./
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-4a-d-- Specimen

Page

(Univ. Kansas no. 3405-2le) from

the same locality as figure 2.

verse sections.

~ , Trans-

d, Longitudinal section •

.§.--Transvers e section in the calyx of sp~cimen
(Univ. Kansas no. 3405-2lb} from the
same locality as figure 2.
Lophamplexus phractus Jeffords, n. sp., from the horizon
of the Stoner-Eudora members, Stanton limestone,
Lansing group, Missourian series, Pennsylvanian
(Upper Carboniferou s); at NE cor. sec. 27; T~
24

s._,

R. 17 E.,{near Piqua, Woodson county,

Kansas. - - - - - - - - - - - - -

- 199

· 6a~f--Type spec;men {Univ. Kansas no. 1877-2la).
~ , Transverse sections.

_!,

Langi tudinal

section in which the axial column is .seen
only near the base of the. section.
7a-c--Transv erse sections of a slightly crushed
specimen (Univ. Kansas no. 1877-21b) •
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Genus LOPHAMPLEXUS 1Ioore and Jeffords,

1941
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.

Corals assigned to this genus comprise solitary conical to conicocyliridrical, straight, curved, or irregularly bent corallites of moderate size.

The well developed theca bears distinct septal grooves and

interseptal ridges, and is marked transversely·by fine growth lines and
low wrinkles.

Rejuvenation may occur in mature coraJJ.ites.

In the im-

mat~e region of the corallites, major septa extend to the thickened
inner edge of the counter septum; minor septa a.re lacking.
quadrants are moderately accelerated.

The counter

Somewhat above the apex the

cardinal septum is shortened and lies in an open fossula, but the
counter septum is long and thickened at the inner edge so as to form
the strong axial column.

A

median lamina, which is continuous from the

counter septum through the column, is observed in most specimens but
radiating laminae are absent.
theca but tend to flatten out

Numerous tabulae rise steeply from the
~s

they join the a.ual column.

The mature

portion of the corallite is characterized by a·marked shortening of the
septa and a disappearance of the axial column.

Complete or incomplete

tabulae extend across the interior o~ the corallite at more or less
regular intervals.

These tabulae rise steeply from the periphery but

become subhorizontal or sagging within the inner edges of the major
septa.

:Minor septa may be p;resent as low ridges alternating between

the major sept'a, or they may be entirely lacking.
Genotype.-- Lophrunplexus eliasi :Moore and Jeffords

(1941), Wolf-

ca.mpian, Permian, Kansas and Oklahoma.
Discussion.-- An "amplexoid" or brev:i.septal phase that is characterized by short septa, regularly spaced tabulae, and an absence of
dissepiments seems to be a specialized phase reached independently by

corals along several phylogeneti c lines.
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The genotype of Ampiexus,

A•·

coralloides Sowerby (18_14, p. 165), .is· incompletel y knovm, so that its
relationship s are in doubt.
.

Ample.x:i.morphs, however, are reported to
I'"'\

have ~eveloped from nzaphrentfi s" and Columna.ria by Weissermel (1897),
Plerophyllum and Pentaphyllum by Schindewolf (1940), Allotropioph yllum
by Hill (1940), and llzaphrentid s" by Easton (1945a).

Lophamplexus seems

certainly to be derived from corals belonging to Stereostylu s or to
forms ancestral to that genus.
Lophamplexus vm.s proposed to include Permian lophophylli did corals

in which. the axial column was discontinuo us in the mature region, and
Morrowan corals were ref erred to this genus in a later paper.

The, ad-

ditional knowledge of these corals in vmich the corallite develops from
a youthful lophophylli doid phase to a mature brevis~ptal phase lacldng
a column indicates a wide variation in the structural features of the
species.

Some species referred to Lopha.mplexus have a persistent

lophophylli doid development , whereas in other forms the lophophylli doid
stage is abbreviated and the cylindrical amplexoid characters are pronounced.

Ontogenetic study of these corals• indicates that the appear- ·

a.nee of the breviseptal phase relates to the speciaJizat ion of the
species.

Thus, advanced species are characteriz ed by a restriction of

the lophophylli dbid characters to a ver-r-J small apical portion and
strong development of the breviseptal phase.

.

by

a

The tabulae are regularly

spaced, arched at the periphery, horizontal in the rod.al region, and
mostly complete in the highly developed species.

The degree of spec-

ialization, however, is not related to stratigraph ic occurrence.
vanced species, such as
and

Ad-

1• brevif olius, n·. sp. , b!• phractus, n. sp. ,

•

1• vagus, n. sp., occur in Desmoinesia n and Missourian rocks, whereas

structu rally less advanced forms, such as 1• spanius , n. sp., and 175
b•
eliasi Moore and Jefford s, occur in Virgili an and Lower Permia n.rocks ,
respec tively.

It seems probab le, therefo re, that the species include d

in Lophamplexus are polyph yletic in origin and develop ed indepen dently

and at differe nt times from Stereo stylus.

Thus, the degree of speciaJ .-

iz~~_ion can not be· used reliab ly as an indica tion of stratig raphic
horizon .
Smith and Lang (1930, p •. 179) have shown that one or more corallites of a corallu m may develop distinc tive charac ~ers.

One such geno-

morphic group comprises normal corall ites of Lithos trotion and also
individ uals in which the column is lacking ( diphymorphs) • The occurrence of similar variati on in solitar y rugose corals is less easily
determ ined inasmuch as the ancestr y of these corall ites can not -be

.

identif ied as qertain ly as in the case of a coloni al form.
.

The con-

sistent occurre nce of the charac ters ascribe d to Lophamplexus in large
numbers of coralli tes from single locali ties, as

well as the areal dis-

tributi on of severa l of the specie s, sugges ts st!'ong ly that these characters are of gen'eric importa nce.
The apical portion of corall ites assigne d to this genus has a
structu re like that of Stereo stylus, whereas a mature region of varying
duratio n shows distinc t brevis eptal charac ters and the absence of an
axial column.

Thus, longitu dinal and transve rse section s made in this

portion of the corall ite resemb le closely the structu res of Amplexus
Sowerby (1814) and Amplexocarinia Soschk ina (1928).

However, .Amplexo-

carinia has been interpr eted (Moore and Jefford s, 1945, p. 140) as lacking lophop hyllido id charac ters in the.ap ical ·region , and as having the
immature region restric ted to an extrem ely small part of the corall ite.
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The discovery of corals in which the lophophylli doid characters are

well developed, although confined to a few millimeters of the corallite,
as in Loohamplexus -brevifolius , n. sp., suggests that Amplexus corrugatus
Mather (1951) from Morrowan rocks of Oklahoma may belong with Lophamolem.s rather than with. Amplexocarinia as was . concluded previously (Moore
and Jeffords, 1945, p. 142) •. Lophamnlexus is distinguishe d readily from
Lophophyllidium, Stereostylu s, and other lophophylli did genera by the
absence of the column in the mature portion of the corallite and by the
tendency for all the major septa to become distinctly shortened (text
fig. 4).

•

Identificat ion of Lophamplexus is made largely by characters shown
in .longitudina l sections.

.Such sections may be cut obliquely in other

genera, however, so as to conceal the presence of the column.
transverse sections through the calyx of

.

many

Moreover,

species of Stereostylu s

show shortened septa (incomplete ly developed), and the column may be
lacldng in the uppermost portion of the calyx.

In properly oriented

sections of Lophamplexus, however, the axial column can be observed to
terminate below the floor of the calyx _which is formed by tabulae.
Careful examination of the transverse sections in the upper portion of
the same or another corallite furnishes a check on whether the column
actually disappears or vra.s missed by an oblique section.
Occurrence .-- Pennsylvani an (Morrowan to Virgilia.n) and Lower
Permian (Wolfcampian); Kansas, Oklahoma, and Missouri.
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11 ,.{
'

!
L. ulius

L. lutorius

L. brevifoliUS\

L. westii

Figure 9. Outline drawings at natural size prepared
from photographs of described species of Lophamplexus
showing the form, variation, and relative size of the
corallites.

The stippled portions indicate probable

restoration of incomplete specimens.
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Lophamplexus brevifolius Jeffords, n. sp.

Plate 21, figures 1-16; plate 23, figures 2 and 6; text, figures

4 and 9.
Large cylindrical corallites that may be slightly bent in an irregular manner are included in this species.

The theca, which is

relatively thin, bears sharp ridges and septal grooves, numerous prominent growth lines, and a few low tran~verse wrinkles.
occur near the apex.

Short radicles

The calyx has relatively thin walls so that it

is not well preserved; seemingly it was steep-sided and flat across
the floor:.

The type specimen is a relatively small corallite, 28.5 mm

in length and 8.5 mm in m.a.ximum qiameter.

The maximum observed length

is 45 nnn for an incomplete corallite, and the maximum diameter in another specimen is 16 mm.
This species is characterized by a very rapid development from the
lophophyllidoid to breviseptaJ. stage, so that lophophyllidoid characters
.
.
are not apparent more than about 10 mm above the apex. Transverse sections in this portion of the corallite show a long counter septum, which
is thickened a.xi.ally, and major septa that reach nearly to the column.
The cardinal septum is not notably shortened.

A few millimeters higher

the major septa a.re shortened appreciably, and they are joined at their
inner edges by uparched tabulae.
thickened.

The counter septum is long and not

Sections in the breviseptal region just above this stage

show· short major septa that extend only about one fourth the distance
to the axis, a slightly shortened cardinal septum, and a counter septum

.

that is equal in length to other major septa.

Major sept?, excepting

the counter septum, a.re not thickened or rhopaloid at a:ny stage in
development.

:Minor septa appear only as low ridges alternating between

the major septa in mature regions.

1'79
The sept al formula, indicating the

_strong counter acceleration, is K 5 A 2 C 2 A 5 K for the type specimen.
Transverse sections through the _corallite just bel0\11.f the calyx show
about 25 to_30 major septa.
The axial column persists only a short distance upward from the
apex and has not been observed to separate from the cotµiter septum.
The tabulae riise steeply from the periphery and flatten out abruptly
in the a.rial area between the inner edges of the septa; in the apical
region they terminate against the column but later they are relatively
horizontal vr.i.thin the axial edges of the septa.

The regular nature of

the tabulae is indicated by the uniformity of the intercepts in transverse section where they seem to form an inner wall at differing distances from the theca.

The cardinal fossula is scarcely distinguished,

and alar pseudofossulae are not larger than other interseptal spac:s·
Discussion.-- This species is distinguished readily from other
species assigned to Lopha.mplexus by the much shortened duration of the
lophophyllidoid stage in relation to the breviseptal period • .!!•
brevifolius resembles

1· vrestii (Beede) ;in length and cylindrical·for m

of the corallite but differs in the rare occurrence of rejuvenation
and in rapid and persistent change to the breviseptal stage.

The much

'smaller corals that were called .Amplexocarinia corrugata (Mather) by
Moore and Jeffords (1945, p. 142) are characterized also by a long
breviseptal stage and the restriction of the immature region to the
very apical part of the corallite.

1• brevifolius is distinguished,

however, by its much larger size and the pronounced lophophyllidid
character of the immature region.
The corallites of this species occur commonly as fragments that
rarely have the lophophyllidoid stage preserved. Such fragments ·give
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little indication of the generic relationships.

However, the large

size and cylindrical form permit recognition of the species,Occurrence.- Marmaton group, Desmoinesian series, Pennsylvanian
(Upper Carboniferous).

The type material was collected by R. C. Moore,

J. M. Jewett, and others from the Oologah limestone at Garnett Quarry,

sec. 28, T. 20 N., R. J.4 E., northeast of Tulsa, ,Oklahoma (Univ. Kansas
loc. 10~3).

Other specimens were collected from the Fort Scott lime-

stone at Claremore, Rogers county, Oklahoma by Vl. M. Furnish (Univ.
.

.

Kansas loc. 7727); the Altamont limestone at a ford 1 mile east of
Uniontovm, Bourbon county, Kansas by J. W. Beede (Univ. Kansas loco

4424); and from the base of the Oologah limestone, cen. north side sec.
2, T. 19 N., R~ 14 E., near Tulsa, Okla. (Univ. Kansas loc. 3257).
Material studied.-- About 250 well preserved specimens were available from the Garnett quarry, and about 15 specimens from the other
localities.

In all, 35 corallites vrere sectioned for study.

.

~ - - - University of Kansas, specimen no. 1053-22E from the
Oologah limestone at.Garnett quarry, northeast of Tulsa,·Okla.
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EXPLANATION OF PLATE 21

(All figures 3 times natural size.

Transverse sections are

oriented with the cardinal septum at bottom; pr0tosepta are
indicated by small arrows.

Longitudi nal sections are at

right angles to the counter-c ardinal plane; the position
of transverse sections is::indica ted by small italic figures.)
Lophample xus brevifoli us Jeffords, n. sp. ·, from·;the
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Marmaton group, Desmoines ian series, Pennsylvanian (Upper Carbonifer ous).'."" - - - - - - - la-g--Tran sverse sections of specimen {Univ. Kansas
.
iJ
no •. 1053-22r ) in which the lophophyl lfid
characters extend higher in the corallite
· /;1

·1

than normal.

Collected from the Ool~gah

limestone , Garnett quarry, northeast of
Tulsa, Oklahoma.
~--Apic al po~tion of specimen (Univ. Kansas
no. 1053-22b) from the same locality as
figure 1. ~' Transvers e section.

b,

Longitudi nal section showing the axial
colur;nn just below the lowermost tabul;a~
~--Transv erse section of the brevisept al
phase in a large corallite (Univ. Kansas
no. 1053-22h) from the same locality as
figure 1.
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~--Speci men {Univ. Kans~s no. 1053-23b) from~ ·.the
same locality as figure 1.
section.

£,

~, Transverse

Longitudi nal section· showing

the constricti on at the top caused by
rejuvenat ion.

The axial colunm reappears

immediate ly above some of the tabulae.
&!,:h--Spe cimen {Univ. Kansas no. 7727-21a) from the
Ft. Scott limestone at Claremore , Oklahoma.
a-f, Transvers e sections iililustrati ng the
transition from a

lophophyl li:doid to a

brevisept al stage.

g-h, Longitudi nal

sections.
~--Trans verse sections spaced about 1 nnn
apart in the apical region of specimen
(Univ. Kansas no. 1053-23f) from the same
locality as figure l.
7--Longit udinal section of specimen (Univ. Kansas
no. 1053-22s) from the same locality as
figll.re 1.
8a-c--Spec imen (Univ. Kansas no. 1053-22d} from
the same locality as figure 1.
Transvers e sections.

a-b,

.£, Longitudi nal

section indicating the regular spacing
of the tabulae.
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9a-c--Specime n (Univ. Kansas no. 1053-211) from the

same locality as figure 1.

~ , Transverse

sections in the brevi se~tal region.

£, _

Longitudinal section.
10--Transver se section in the apical region of
specimen (Univ. Kansas no. 1053-82f) from
the same locality as figure 1.
,ll--Transver se section ofoa large corallite
(Univ. lCansas no. 1053-22m)· from the
same locality as figure 1.

The long septa

indicate that the section is immediately
above a tabula.
12a-c--Trans verse sections about 1.5 mm apart in
specimen (Univ. Kansas no. 1053-2~d) from
the same locality as figure~l~
]&--Longj_tud inal sect~on of specimen (Univ.
Kansas no. 1053-22p) from the same
locality as]i;.fi gure 1.
14a-b--Type specimen (Univ. Kansas no. 1053-22e)
from the same locality as figure 1.

~,

Transverse section in the apical region.

2,

Longitudinal section showing disappearance

of the lophophyllido id characters in the
breviseptal phase.
15a-b--Trans verse sections of specimen (Univ. Kansas
no. 1053-23a) from the same locality as_ figure 1.
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16a-b--Spe cimen (Univ. ¥..ansas no. 1053~22c) from the
same locality as figure 1.
section.

~, Transverse

]2,, Longitudi nal section showing

short-axia l column at the base.
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Plate 21
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Lophamplexus westii. (Beede)
Plate 22, figll~es 1-8; plate 23, figures 4-5; text figure 9

Amplexus westii BEEDE, 1898, Kansas Uriiv. Quart., vol. 7, p. 17, pl. 1.
Lophophyllum westi EiiJ BEEDE, 1900, Kansas Geol. Survey, vol. 6, p. 18,
pl. 2, figs. 8-8b, pl. 3, fig. 12, and pl. 5, fig. 7.
Lophophyllum distortum GIRTY, ~ , Missouri Bur. Geol. and Mines, ser.
2, vol. 13, pp. 318-320.

fog Cyathaxonia distorta
p. 526, pl. 32, fig.

WORTHEN, ~ , Illinois Geol. Survey, vol. 6,

4.

This species includes long cylindrical corallites that are straight
or gently· to markedly bent.

The relatively thin theca bears broad low

interseptal ridges, sharply incised septal grooves, and rather closely
spaced prominent transverse wrinkles and growth lines.

A few corallltes

bear short projections or radicles which are confined to one side ~f the
apical region and seem to have served.to attach the coral:.llte to the-substratum.

The calyx is not well preserved in the available material;

seemingly it was moderately deep and the floor was approximately flat.
The incomplete type specimen, which is a relatively small indivti.dual, has
a maximum diameter of 9 mm. arid ·a length of 26 mm.
which is nearly complete, is 60 mm in length.

The largest corallite,

The corallites aver~ge a-

bout 40 mm in length. Most of t~e specimens are·abruptly constricrted one
or more times as a result of rejuvenation and may be bent abruptly at such
ppints.

This rejuvenation occurs after the corallites have reached the

cylindrical stage and are 9 to 12 mm in diameter.
Near the apex, the counter septum is elongate and slightly thickened
at the inner edge and the cardinal is short; other major septa are long
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and reach to or nearly to the column.

Somewhat higher in the corallite
.

.

the $8,jor septa ( except the cardinal) extend about two-thirds the distance
to the axis and the colwnn is ·separated from the counter septum.

In the

mature region of the corallites the ~olumn disappears and the septa gradti!

ual:l.J" shorten, commonly reaching less than one-half the distance to the
The cardinal septum is not distinctly shorter than other major

axis.

septa.

Minor septa are indicated by grooves on the exterior, but they

are not seen in trans~erse section.

The septal arrangement of a specimen

from Neosho county in the adolescent stage is K 5 A JC 3 A 5 K, and in
early maturity it is K 6 A 4 C 3 A 6 K.

...

Minor septa are present in the .

mature breviseptal stage as low ridges alternating between major septa.
The axial column, which is developed from the counter septum, is
laterally compressed and not appreciably thickened in the apical region.
Higher in the coralµte the col~ is distinct from the counter septum and
may become somewhat irregular in shape.

Characteristica lly, the column is

lacking in the breviseptal portions, but it appears commonly after rejuvenation.

Regularly spaced· tabulae, which are mostly 0.8 to 2 mm apart, rise

from the theca at an angle of about 45 degrees and become horizontal about
one third the distance to the column.

Where the colwnn is absent, tabulae

e~end completely across the interior of the corallite.

The cardinal fos-

sula is only moderately distinct iri transverse sections of the lower parts
and is scarcely distinguished in the breviseptal stages.

Alar pseudofos-

1

sulae are inconspicuous and can be determined in sections only by the posi- ·
tion of an incompletely developed septum in the counter quadrants.
Repeated periods-of rejuvenation affect the corallites after maturity
is reached so that adolescent characters may reoccur.

Thus, a long septal

stage having the axial column may be present immediately above an amplexoid
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breviseptal stage.
Discussion.-Be ede (1898) first described these corals as Amplexus
westii inasmuch as the tabulae resemble those of Amplexus and the counter
septum did not seem distinctly elongated and thickened.

Later this species

· was redescribed· as Lophophyllum westi (Beede, 1900) after other specimens
had indicated that the counter septum was long in at least so~e of the
corallites.

However, it was recognized that the characters were inter-

mediate between those of Amplexus and those ascribed to Lophoph.yllum.
Similar specimens were studied by Girty (1915a), and he recognized the
intermittent character of the column.

Although the structural features

were cons~dered to be somewhat at variance with those of other species
referred to Lophophyllum, the corals were not separated generically.

As

the studies of Beede and Girty indicated, this species resembles the
corals that have been assigned to Lophamplexus.

The reappearance of the

column after a breviseptal stage is merely the result of rejuvenation and
does not represent a character generically distinct from the other forms.
included in Lophamplexus.
Beede· suggested that Amplexus westii was conspecific with corals from
.
.

upper Missourian rocks of Illinois that were described as Cyathaxonia
distorta Worthen (1875), and Girty (1915a) concurred in .this view.

Both

of these forms are characterized by elongated, irregularly bent cylindrical corallites.

However, in view of the lack of information on the inter-

nal structures of

Q. distorta and the difference in stratfgraph.ic horizon,

1• westii is considered to be distinct from the Illinois species ••
The type collection of the University of Kansas contains several lots
of corals labelled 11 Lophophyllum westi (Beede) - type 11 , and presumably
most of. this material was studied by Beede. • The holotype is not identi-
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fied by number in pub~ca_tion and seemingly different specimens furnished
the basis for-measurements given in the two description s (Beede, 1898, p.

17; 1900, p. 18). However, the small specimen described as "the type"
(Beede, 1900, p. 177, description of figure 13, piate 3) is considered to
represent the holotype.
Occurrence .-Bronson group, Missourian series, Pennsylvani an (Upper
Carbonifero us).

The type material was collected by E. P. West at ~ansas

City, Mo., prob~bly fro~ the Hertha limestone (Univ. Kansas lee. 8110).
Other specimens were collected by Beede and Rogers from the Hertha limestone at a railroad cut near Trent, about 3.5 miles east of Erie, Neosho
county, Kansas (Univ. Kansas loc. 813, 5804, and 573).

Single specimens

of J,his species are recogniz.ed from the '.'Bethany Falls limestone 11 {jHertha
lim.estoni}, sec. 6, T. 26

s.,

R. 22'E., Bourbon county, Kansas (Univ. Kansas

_!loc. 5224) and from the Bronson group at a cut west of Shaw, Neosho county,

Kansas (Univ. Kansas loc. 5774).
Material studied.-Th e type material used by Beede, which comprises
the type and 4 other specimens from Kansas City, Mo. _and about 500 specimens from the Neosho county locality, were available for study.
men was identified from each of the other two localities.

One speci-

About 35 repre-

sentative ·corallites were sectioned •

.,

~.-Unive rsity of Kansas, specimen no. 8110-2la from the '~Upper
Coal Measures" £!:ertha limeston~ at Kansas City, Missouri.
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EXPLANATION OF PLATE

22

(All figures 3 times natural size •.

Transverse sections are

oriented with the cardinal septum at bottom; protosepta are
indicated by small arrows.

Longitudinal sectxons are at

right angles to the counter-card inal plane; the position
of transverse sections is indicated by smal~ italic figures.)
Lophamplexus westii (Beede), from the Bronson group,
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Missourian series, Pennsylvanian (Upper
Carboniferou s); - - - - - - - - - - - - - - - - - - 186
~--Specime n {Univ. Kansas no. 813-2lb) from the
.Hertha limestone at a railroad cut near Trent,
about 3.5 miles east of Erie, Neosho county,
Kansas.

!.:.£, Transverse sections _g_,

L0 ngitudinal section.

~--Specime n (Univ. Kansas no. 523-2lc) from the
same locality as ffgure 1.
sections.

f,

~ , Transverse

Longitudinal section.

~--Specime n (Univ. Kansas no. 5804-2la) from the
sametlocality as figure 1.
sections.

a-b, Transverse

c:i:; Longitudinal section.
_rr-

~--Transve rse sections of specimen (Univ. Kansas
no. 813-25f) from the same locality as figure 1.
~--Topotyp e specimen (Univ. Kansas no. 811O-Sld)
from the Hertha limestone at Kansas C1ty,
Missouri.

~, Transverse section.

L0 ngitudinal section.

b,
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~a-d--S pecime n (Univ. Kansas no. 573-2lb ) f'rom the
same localit y as figure 1.
section s.

£!.,

-a-c,

Transv erse

Longit udinal section .

7a-b--T ransve rse section s of topotyp e specim en
(Univ,. Kansas no. 8110-2 lc) from the same

locali ty as figure 5.
~--Sp ecime n (Univ. Y~nsas no. 813-22d ) from the
same localit y as figure 1.
section s.

£,

a-c, Transv erse

L0 ngitud inal section .
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Lophamplexus ulius Jeffords, n. sp.
Plate 23, figure 3; plate 24, figures 1-7; text figure 9

Small gently cur11ed corallites that develop from a conical to a
.. cylindrical shape are included in this sp~cies.

The theca, which is

moderately thick in the lophophyllidoid stage and thin abowe, bears fine
longitudinal grooves and ridges, and relatively conspicuous transverse
growth lines and sharp wrinkles.

Rejuvenation is indicated in most speci-

mens by abrupt constrictions of the corallite.

The type ·specimen is 27 mm

in length and 7 mm in maximum diameter just below the calyx.

Other mature

specimens may be a few millimeters.gre ater in diameter and slightly longer.
The lower pa.rt of the complete corallites is characterized ·by a dis•tinct development of the l9phophyllidoid stage.

The counter septum is long

and distinctly thic~ened at the axis, the cardinal septwn is shortened, and
other major septa are long and approximately equal in length.

These septa

are moderately thick but not rhopaloid •. Lophophyllidoid ch~acters become
less marked towards the c~lyx as the .corallite assumes a cylindrical form.

In this breviseptal stage the septa are shortened and the column is lacking •.
The septal formula in the apical region of the type specimen is K 4 A 3 C

4 A 4 K.
tary.

Minor septa may develop near the calyx, but·. they remain rudimen-

Tabulae are more or less irregular in the apical region, and they

become typically amplexoid above.
about 1 mm apart.

They are rather closely spaced, mostly

The column is distinctly thickened

in the apical re-

gion and may be independent of the counter septum in the upper portion of
the lophophyllidoid stage.

The cardinal fossula is relatively distinct

throughout the early growth and persists into the lower pa.rt of the
breviseptal stage.

Alae pseudofossulae are ·not identified easily.
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Discussion.-Th e corallites assigned to t~s species comprise a somewhat varied assemblage and may include representatives of distinct species.
However, the divergent forms are mostly individual specimens, so that quantitative evaluation of the differences are not possible at this time.

Sev-

eral oi the corals are represented only by the upper breviseptal portion
of the corallite and resemble the Morrowan corals referred to Amplexocarinia
Soschkina by Moore and Jeffords (1945, p. 142) in their small size and thin
structural elements.

One locality (Univ. Kansas loc. 1828) has yielded 3

specimens, one characterized by a protracted lophophyllidid stage, another
by the small and distinctly breviseptal characters, and a third corallite

that seems to show

a

gradation between these types.

Seemingly, under cer-

tain ecologic conditions these corals developed a breviseptal stage rapidly, without a great increase in diameter.

This stage was then continued

in certain specimens, but in others a lophophyllidoid stage developed subsequently and the diameter was increased.
Lophamplexus ulius is distinguished readily from&• westii (Beede),

1·. brevifolius, n. sp., ·and
corallites.

b_. vagus, n. sp. by the small_ diameter of ~he

The well-developed lophophyllidoid stage and thick column

also are characteristic of this species.
Occurrence.--Ka nsas City group, Missourian series, Pennsylvanian
(Upper Carboniferous).

The type specimen was collec.ted from the Argentine

limestone member of the Wyandotte limestone at Wyandotte Dam, sec. 18, T.
10 S., R. 24E., Wyandotte county, Kansas (Univ. Kansas lac. 7489).

Other

corallites which are referred to this species were collected from the

R~ytown limestone member of_the Iola limestone at Main Street cut, Kansas
City, Mo. (Univ. Kansas loc. 332); the Farley limestone member of the
Wyandotte limestone at the Lone star Cement Quarry, Bonner Springs by R. M.
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Jeffords (Univ. Kansas loc. 1828), at Camp Nash, east of Bonner Springs,
Wyandotte county, Kansas (Univ. Kansas ioc. 1881), and from the Wyandotte
limestone at the quarry in Loring, Wyandotte county, Kansas (Univ. Kansas
loc. 6896).
Material studied.-This species is represented by 1 sectioned specimen from each of the localities except for the Bonner Springs quarry where

3 specimens were identified with this species •

•

~---University of Kansas, specimen no. 7489-2la from tl:_e Argentine
limestone at Wyandotte Dam.
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EXPLANATION OF PLATE
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(All figures 3 times natural size.)
Page

Lophamplexus phractus Jeffords, n. sp., from the
horizon of the Stoner-Eudora members, Stan;on

limestone, Lansing group, Milssourian series,
Pennsylvanian (Upper Carboniferou s), at NE cor.
sec. 27, T. 24

s., R.

17 E., near Piqua,

Woodson county, Kansaso - - - - - - - - -

- - - 199

];--Type specimen (Univ. Kansas no. 1877-2la).

Lophamplexus brevifolius Jeffords, n. sp.,from the
Marmaton group, Desmoinesian series, Pennsylvania~ (Upper Carboniferou s). - - - - - - - - -

178

2--Specimen (Univ. Kansas no. 1053-22s) from the
Ocblog~- limestone, Garnett quarry, sec. 28,

T. 20 N., R. 14 E., northeast of Tulsa,
Oklahoma.
~--Specimen (Univ. F...ansas no. 1053-22k) from the
same locality as figure 2.

Lophamplexus ulius Jeffords, n. sp., from the Kansas
City group, M1ssourian series, P0 nnsyl~anian
(Upper Carboniferou s). - - - - - - - - - - ~--Specimen (Univ. Kansas no. 332-21h) ·rrom the

Raytown limestone member, Iola limestone, at
Ma.in Street cut, Kansas City, Mj_ssouri.

-
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Lophamplexus westii (Beede), fro~ the Bronson group,

Page

M~ssourian series, Pennsylvanian (Upper
Varboniferous). - - - - -

- - - - -

.1--Specimen (Univ. Kansas no. 813-25e) from the
Herthat·. limestone at a railroad:;cut near
Trent, about 3.5 miles east of Erie,
Neosho county, Ka~sas •

.§--Specimen (Univ. Kansas no. 8110-2lc) from the
Hertha limestone at Kansas City, Missouri.
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Loph ampl exus
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Lophamplexus phractus Jeffords, n. sp.
Plate 20, figur~s 6-7; plate 23, figure l; text figure 9
This species includes moderately large cylindrical corallites that
are gently curved in the plane of the alar septa.

rhe thee a, which is

rel~tively thick, bears fine longitudinal grooves and interseptal ridges,
and transverse markings consisting of a few low wrinkles arid ·fine growth
. lines in the cylindrical portions.
served.

•

The nature of the calyx is not ob-

The type specimen is .32 mm in length and 17 .5 mm in maximum diam-

eter at the calyx.

Another specimen re.aches about the same maximum diamete~.

Periods of rejuvenation appear to be rare.
The apical region is characterized by long thin major septa except for
the distinctly shortened cardinal sept'll:111 and the thickened counter septum.
At a distance of about 15 mm above the apex, the counter septum is equal
in length to the other major septa and the axial column has disappeared.
In the early part of the breviseptal portion of the corallites the major
septa extend three fourths the distance to the axis and are relatively
stout.

•

Near the calyx the septa become greatly shortened and connected

about their inner edges by intercepts of the tabulae.

The septal formula

as seen in the apical portion of the type specimen.is K 5 A 4 C'4 A 5 K.
There are about 26 major septa in the mature portions of these corallites.
Minor septa appea,r in the later part of the loph~phyllidoid stage but they
remain inconspicuous.

The column is prominent in the apical region and

~ecreases gradually upward by a progressive shortening of the counter septum.

Tabulae are rather irregular in the lo~hophyllidoid portion of the

corallites, but they assume the typical amplexoid character in the breviseptal stage, where they are regularly spaced and complete.

Pseudofossulae

are inconspicuous, whereas the cardinal fossula is a well developed feature
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t~at persists far into the breviseptal region.
Discussion.-The species here described resembles Lophamplexus
brevifolius, n. sp., in the external appearance of the theca, but it has
a much more- ext.ended lophophyllidoid stage. b• phractus may be separated
· from L. westii (Beede) by.the greater number of septa and the rarity of
periods of rejuv~nation which results in the more or less complete disappear~nce of the col'Wll!l·in mature stages.

This Lansing species is dis-

•

· tinguished readily from&. lutarius, n. sp., by the lack of radicles,
stouter septa, and more regular intercepts .. of the tabulae in sections,
across the breviseptal region.
coral.

.!!• ulius, n. sp., is a distinctly smaller

.

Occurrence.-Horizon of the Stoner~Eudora members, Stanton limestone,
.Lansing group,.Missourian series, Pennsylvanian (Upper Carboniferous).
0

Collected by N. D. Newell from NE Cor. sec. 27, T. 24

s.,

R. 17 E., near

Piqua, Woodson county, Kansas (Univ. Kansas lo c. 1877) •
Material studied.-One relatively complete corallite and the upper

part of another specimen were available for study of this species.
~.-University of Kansas, specimen no. 1877-2la.
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Lapham.plexus vagus Jeffords, n. sp.
Plate 24, figures 8-9; text figure 9
This coral comprises straight cylindrical corallites which have a

moderately thick theca.

The exterior is marked by narrow low ridges and

broad shallow septal grooves and by numerous transverse growth lines and
low wrinkles.

The calyx is not preserved.

The type specimen is 29 mm in

length and 10 mm in diameter near the calyx:.
The lophophyllidid portion of the corallite shows long thin major septa
that extend nearly to the thin column.
shortened.

The cardinal septum is distinctly

In the breviseptal stage the major septa shorten to only one-

half the radius, and they ~ever. are rhopaloid.

The septal formula in the

upper part of the type specimen is K 6 A 3 ·c 3 'A 6

\'

K. Minor septa occur

.

as ridges between some of the major septa, particularly in the counter

quadrants.

The axial column is thin and reappears above a b~eviseptal

stage as the result of rejuvenation.

Pseudofossulae are not easily iden-

.

tified, whereas the cardinal fossula is prominent throughout all gro'Wth
stages.
Discussion.-Th is species is distinguish~d from other species referred
to Lopharnplex.us by the broad shallow: character·of the septal grooves and by.
the somewhat anastomosing irregular character of the tabulae in the breviseptal stage.

b_. westii (_Beede) also has an axial column that a?pears_ su~

sequent to a breviseptal stage, but

1•

vagus differs in the shorter septa,

and more regular appearance of the axial column as seen in transverse section.
A single co~allite comprising only the cylindrical portion agrees with
this species in the characters of the septa and tabulae of the mature. re~
\

gion.

However, the assignment of this coral from the Farley limestone to
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I~· vagus is questionabl e inasmuch as its immature characters are unknown.
Occurrence .-M.issouria n_series, Pennsylvani an (Upper Carbonifero us).
The type specimen is from the Nellie Bly formation, Skiatook group, at
the brickplant, sec~ 1, T. 19 N., R. 11 E., northeast of Sand Springs,
Okla. (Univ. Kansas loc. 2202).

Another specimen questionabl y assigned

to this species was collected by N. D. Newell from the Drum limestone,
Kansas City group, at.Kill Creek, 1 mile southeast of De Soto, Johnson
county, Kansas (Univ. Kansas loc. 1712) • ._
1[aterial studied.--Th e well preserved type specimen and one other
incomplete corallite were identified from the sectioned material.
~.--Unive rsity of Kansas, specimen no. 2202-2la from the Nellie
Bly formation, northeast ~f Sand Springs, Okla.
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EXPLANATION OF PLATE 24
fAll figures 3 times natural size.

Transve rse sections are

oriented with the cardinal septum at bottom; protosep ta are
indicate d by small arrows. Longitu dinal sections are at
right angles to the counter- cardinal plane; the position
of transver se sections is indicate d ·by small italic figures. )
Page
Lophamp lexus ulius Jeffords , n. sp., from the Kansas City

.

group, Missour ian series, Pennsylv anian (Upper
Carboni ferous). -

- - - - - - - - - - - - - 193

~--Spe cimen {Univ .. Kansas(n o. 332-2ld) from the
Raytown limeston e member, Iola limeston e,
at 1/fain Street cut, Kansas City, M1ssour i.
!:,:.£, Transve rse sections .

~, Longitu dinal

section.

....

~--Tra nsvers e sections of specimen (Univ. Kansas
no. 1828-22b ) from the Farley limeston e
member, Wyandot te limeston e, at Lone Star
Cement Quarry, .Bonner Springs, Wyandot te
coi.mty, Kansas.

-3a-f--Type
.

specimen (Univ. Kansas no. 7489-21a )

from the Argentin e limeston e ~ember, Wyandot te
limeston e, at Wyandot te Dam, Wyandot te
county, Kansas.

~ , Transve rse sections .

f., Longitu dinal section.
~--Spe cimen (Univ. Kansas no. 1828-2la ) from the
same locality
section .

as

figure 2.

!_,

Transve rse

.'!?., Longitu dinal sectiono
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~--Speci men {Univ. Kansas no. 1881-21a) from the
Farley limestone member, Wyandotte limestone ,
at Camp Nash, east of Bonner Springs, Kansas.
_!, Transverse section.

.!?,

Longitudi nal

section.
6a-d--Spec imen {Univ~ Kansas no. 6896-2la} from
the Wyandotte limestone at a quarry in

_,
a-c

Loring, Wyandotte county, Kansas.
Transverse sections.

,S1, Longitudi nal

section.

~--Speci men (Univ. Kansas no. 1828-2lb) from the
same locality as figure 2.
section.

~ , T~ansverse

_g_, Longi5udi nal section.

Lophample xus vagus Jeffords, n. sp., from the
Missourian series, Pennsylva nian (Upper

Carbonife rous). - - - - - - - - -

- - - - - - - 201

~--Type specimen (Univ. Kansas no. 2202-2la)
from\.;the Nellie Bly formation, Skiatook
group, at brick plant, sec. 1, T. 19

N.,

R. 11 E., northeast of Sand Springs,
Oklahoma.

~ , Transverse sections.

~, Longitudi nal section~
~--Speci men (Univ. Kansas no. 1712-2la) from the
Drum limestone~ Kansas City group, at Kill·
Creek, 1 mile southeast of De Sota,.

John~on county, Kansas.
sectionso

~ , Transvers e

_g_, Longitudi nal section.

206

Lophamplexu s

vagus, n. s p.

9c
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Lophamplexu.s spanius Jeffords, n. sp •
. Plate 25, figure 7; text figure 9
Relatively large, gently curved corallites that are conical near the
apex but cylindrical above, are included in this species.

-

The type speci-

men is slightly curved in the counter-cardina l plane so that the counter
side is concave.

The moderately thick theca bears distinct longitudinal
'•

markings that are crossed by fine growth lines and low wrinkles.

The calyx

comprises a horizontal floor surrounded by a high vertical wall.

The apical

por~ion of-the corallite bears a broad area of attachment by which it was
firmly fastened to the substratum.

The type specimen is

51 nnn in length

and 18 mm in maximum diameter just below the calyx.
The apical region is characterized by a strong development of the
lophophyllidoid characters.

The counter septum is long and markedly thick-

ened at the axis, the cardinal septum is thin but not shortened, and other
major septa mostly reach to the column.

Somewhat higher sections show

major septa· that are long and slightly rhopaloid, a thin shortened cardinal
septum, and short minor septa.
ally compressed.

The colwnri at this stage is large and later-

The septal formula of the type specimen, showing the

slight counter acceleration~ is K 6 A 5 C 5 A 7 K•. The breviseptal port~ons
of the corallite are characterized by the cylindrical shape, the disappearance of the column, and thick shortened major septa.
relatively long and appreciably thickened.

The minor septa are

.

Tabulae. are rather closely spa~ed and somewhat inosculating in the
breviseptal region.

Corn.~only, they rise gently from the periphery to the

inner edges of the septa and are flat or slightly sagging across the axial
region.

The cardinal fossula is well marked in the lophophyllidoid stage

·
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but becomes inconspicuous in the adult portions.

Alar pseu9ofossulae are

evident only in the early part of the lophophyllidoid stage •
. Discussion.-The large diameter, stout septa, and long minor septa
'
separate this species from other corals assigned to Lophaniplexus,
such as

J:. brevifolius, n.

sp •. ,

!:• captiosus Moore and Jeffords (1945,

p. 121),

and.!!• eliasi Y;.0ore and Jeffords (1941, p~ 91).. Moreov:er, the continuation of many of.the major septa to the column and the palmate pattern of
the septa, as seen in transverse sections of the ~pical region, is characteristic in b: spanius.

.

.

The constriction of the corallite and concen-

tration of the tabulae seen in the uppe~ part of the longitudinal section
(platel.S, fig. 7) are the result of partially completed rejuvenation.

The

column has started to reappe~.r also.
Occurrence.--Wildhorse limestone, Nelagoney formation, Virgilian series, Pennsylva~an (Upper Carboniferous).

Collected along Nu.ming road,

15.7 miles west of Skiatook, Okla. (Univ •. Kansas loc. 7993).

Material studied.--A single lophophyllid?-d cor~l was found among a
number of specimens of an undescribed species of Pseudozaphrentoides from
this locality.

This c_orallite is well preserved and shows distinctive

characters that warrant its description as a nevf spe.cies.
~.-University of Kansas, specimen no. 799.3-2ld.

209

EXPLANATION OF PLATE 25
(All figures 3 times natural size.

Trahsverse sections are

oriented with the cardinal septum at bottom; protosepta are
indicated by smala arrows.

L0 ngitudinal sections are at

right angles to the counter-cardinal plane;

the position

of transverse sections is indicated by small italic figures.)
Lophamplexus? luta.rius Jeffords, ·n. sp., from the upper

Page

par'15 of:Jthe Boggy formation, Desmoinesian series,
Pennsylvanian (Upper Carboniferous), at cen. sec.

'7, T. 3 N., R. 8 E., southeast of Ada, Pontotoc
county, Oklahoma. - - - - - - - - - - - - - - -

__ ,

~--Specimen (Univ. Kansas no. 1604-210) showing
well-developed breviseptal characters.
Transverse sections.

a-d

~, L0 ngi tudinal

section.
~--Transverse sections of the type specimen
{Univ. Kansas no. 1604-2lh).

3--Transverse section of specimen (Univ. Kansas
no. 1604-2la} •
,!--Longitudinal se_ction of specimen (Univ. Kansas
no. 1604-2ln) •
~--Transverse sections in the apical region of
specimen (Univ. Kansas no. 1604-2lm).
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Page
~--Tra nsvers e .section s near the apex of specimen

(Univ. Kansas no. 1604-21k }.
Lophamp lexus spanius Je:f':rord s, n. sp., from the Wildhors e
11mest6: he, Nelagone y formatio n, Virgilia n series,

Pennsylv anian (Upper Carboni ferous), along Numwng
road, 15.7 miles west of Skiatook , Oklahom a. - - - - 206

-7a-e--Type~_specimen

(Univ. Kansas no. 7993-21 d).

a-d--Tra. r:isverse sections .
section .

\,

~, Longitu dinal

210

( ,r-,-.-,

..

~5c
Lophamplexus ( - /ufarius, n. s p.

•Ga 6{1)

.

7b

~c

y (?b

/

-

+

7a

Lophamplexus

Plate

spanius, n.sp.

25

Lophampl exus?lutar ius Jeffords, n. sp.

211

Plate 25, figures l-6; text.figu re 9
Relativel y straight conico-cy lindrical corallite s bearing fine septal grooves and rounded ridges that are crossed transvers ely by broad
growth lines and numerous prominent wrinkles are included in this species.
The calyx. is deep and broad, and the theca.. is thin.

The apical portion of

the corallite s is .character ized by a few scattered spines or radictles.
The type specimen is 19 mm in length and 10.5 .um in diameter just below
the calyx.; the largest corallite is 14 mm in diameter.
The apical portion of these cor~llite s indicates the development of
long thin septa that join axially or abut .other major septa.
septum is not observed to be distinctl y thickened axially.

The counter
These immature

character s give way upward to the brevisept al stage in which the septa are
markedly shortened and approxima tely equal in length.

Mature specimens .

show about 26 major septa; the protosept a are not identifie d in the sections of the mature portions of the coralli tes.
tary.

Minor septa are rudimen-

Tabulae are spaced regularly about 1.5 mm apart in the brevisept al

region.

They arch upward at the periphery and lev.el abruptly at the inner

edges of ~he major septa.

Thus, in transvers e section tabul~e seem to

form an inner wall connectin g the septa.

The fossula and pseudofos sulae

are inconspic uous.
Discussio n.-This species develops the distinct brevisept al character s
of Lophamplexus, but the available material does not furnish adequate data
on the lophophy llidoid character s.

Although these specimens may have been

derived from a coral that lacked lophophy llidoid features, it seems preferable to assign this species to Lophamplexus, which is relativel y common
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in Pennsylvanian deposits.
Lopharnplexus? luterius resembles

1•

phractus, n. sp., froin Missourian

rocks in the reduction of the minor septa and thickness of the thee-a.

How-

ever, the former species is characterized by the appreciably thinner and
shorter septa •. The corallites of 1•? luterius do not become completely
cylindrical in upper portions as 1• brevifolius, n. sp., and 1• vagus, n.
sp ••

This species also seems to lack prominent periods of rejuvenation.
Occurrence .---Shale in upper part of the Boggy formation, Desmoinesian

series, Pennsylvanian (Upper Carboniferous).

Collected by N. D•. Newell

from cen. se~. 7; T. 3 N., R. 8 E., southeast of Ada, Pontotic county,
Okla. (Univ. Kansas loc. 1604).
Material studied.--About 15 corallites were available for study and
10 representative specimens were sectioned.
~.-University of Kansas, specimen no.· 1604-2lii.
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STRATIGRAPHIC SUMMARY
The occurrence of corals in Pennsylvani an deposits of the Midconti-

.

.

.

.

nent is related closely to conditions. under which these rocks were deposited.

Moreover, particular .assemblages of corals occur in rather nar-

rowly limited facies.

Such distinctive coral faunas include nodular

masses·or mound-like reefs of Chaetetes that occur immediately above persistent limestones ~n the Marmaton group, Dibunopnyllum and other clisio•

>

phyllids in thick massive limestones, and __ Pseudozaphr entoides ( Campoph.yllum
-of authors) and Sy:ringopora in shallow-wat er calcareous shales and thin
limestones.

Lophophylli did corals are found most abundantly in limestones

and shales associated with brachiopods and bryozoa, although their occurrence is not uniform throughout any.particu lar formation.
~pecies of Lophophyllidium are confined largely to shales or calcareous zones within a predominant ly shaly section, such as the Cherokee,
Wewoka, and Wayland shales.

These species may be associated with a mixed

fauna of _brachiopods , sponges, and molluscs.

stereo stylus occurs in shales,

. limestones, ~d sediments that are intermediat e in composition .
such as

Species

lenis, £!. milichus, §.:. pandatus ,. _ and S. annae from relatively

pure _limestones are characterize d _by an elongate conico-cyli ndrical form,
relatively thin skeletal elements, and minor deposits of stereoplasm .
Species from shales, on the other ·hadd, commonly are broadly conical in
form and contain stout structures that are secondarily thickened by stereo plasm.

Lophamplexus occurs in both shaly and limey sediments, but

seems to be more abundant in the limestones.
The short range, abundant occurren~e, and numerous mutable characters
of Pennsylvani an lophophylli dids suggests that these corals have considerable stratigraph ic usefulness.

Care is needed, however, to avoid
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correlation -of faunas representin g merely similar facies rather than
faunas that are contemporaneous.

Also, each sedimentary facies is rep-

resented by a distinct series of species so that the observed range of
.most species is dependent upon minor changes in conditions of. deposition.
Therefore, it is not practicable at this time to attempt definition of
zones on the basis.of lophophylli did corals.
• Species of Lophopnyllidium, stereostylu s, and Lophamplexus are described from rocks of Desmoinesian, Missourian, and Virgilian age as indicated on the following table.

Desmoinesian corals include especially

the conical species of the Stereostylu s newelli type, radicle-bea ring
·corals like .2!. girtYi (Jeffords, 1942) which may be a synonym of~
radicosus (Girty, 1911), Lophophyllid ium hadrwn, and

h

wewokanum.

In

the :Missourian series, Lophample.xus westii (Beede) occurs abundantly in
the Hertha limestone,

lenis is present throughout the pure limestone

members of the Kansas City group, and~ pelaeus is recorded from the
shaly facies of Oklahoma~

Upper Missourian rocks (Lansing and Pedee

groups) are distinguishe d particularl y by a small ·conical species of
Lophophyllidium, L. coniforme.

Virgilian rocks in the northern Midc~n-

tinent contain species of Stereostylu s such as.§. pandatus, .§.. absitus,
and§.. perversus whereas equivalent deposits of north-centr al Texas are
characteriz ed.by seyeral species of Lophophyllidiwn.
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stratigr aphic Distribu tion of Species
Stratigr aphic Division s
Desmoinesian Missour ian Virgilia n

Species
Lophoph.yllidiu.m hadrurn
Lophophyllidiwn wewokanu.m
Lophoph.yllidium conif orme
Lophophyllidium. asarcum
Lophoph.yllidium lanosum
Lophophyllidium plummeri
Lophophyllidium spinosum
Stereos tylus
stereost ylus
stereost ylus
Stereos tylus
Stereos tylus
stereost ylus
Stereos tylus
Stereos tylus
Stereos tylus
Stereos tylus

-x-..:. X

-xx

- -- -

aages
adelus
pelaeus
phainus
lenis
milichu s
absitus
pandatus
annae
perversu s

-x--x

Lophamplexus? lutorius

x--

Lopharnplexus brevifo lius

xx- X'-

-x-~x

Lophamplexus phractus
Lophamplexus spanius

- - •-x-x-.
--x
--x

Lophamplexus westii
Lophample.xus vagus
Lophamplexus ulius

-x-x-x-x-

x--

.... -

-

-x-x--x
x--
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