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ABSTRACT

Lophophyllidid corals comprise solitary conipal and conico-cylin—
drical corallites having an axial colum developed in part by a thick-
ening of the counter septum, | shortened cardinal septum, tabulae but no
dis.sep:i;ments , and well-defined septal grooves. The.se corals occur in a
larger proportion of Pennsylvanian déposits of the Midcontinent than
other types of corals , and they seem to be especially useful in strati-
graphic pa..]ié.oﬂtology. .

The family Iophoptvl'lidiidae Moore and Jeffords (1945) is recog-

nized to include Lophophyllidium Grabau (1928), Lophocarinophyllum

Grabau (1922), Malonophyllum Okulitch and Albritton (1937), ‘Stereostylus,

new genus, Lophamplexus Moore and Jeffords (1941), Lophotichium Moore

and Jeffords (1945), Claviphyllum Hudson (1942), Kinkaidia Easton (1945),

and Fasciculophyllum T‘homson (1833). These generé. are illustrated and

described briefly, and a key is included for the differentiation of
'1ophophyl]idid genera. Consideration is giveﬁ to the morphology, on’c.oge-
ny, and phylogenetic develbpment of these corals. Also, graphic repre-
sénta.tion ‘oi‘ variation in several characters indicates fchat statistical
treatment of quantitative data is useful in the rigorous comparison of
lophophyllidid faunas. ‘

Late Paleozoic lophophyllidid corals which have been referred gen—

erally to Lophophyllidium (Lophophyllum of authors) are shown to include

several distinct genetic types, each characterized by a combination of

several characters. Lophophyllidium (syn. Sinophyllum Grabsu, 1928) is
restricted to species having a large axial column that contains radiat—
ing laminae and septa that are not shortened in maturity. Corals in

which lophophyllidoid characters are restricted to the immature region .



2

and resemble Amplexus above are assigned to Lophamplexus. A new genus,

Stereostylus, is proposed to include those speqies éharacterized by a
relatively smaller and laterally compressed column that laciés rgdiating-
laminae and by a marked reduction in the length of majbr septa in ma—
turity. A total of 24 species are described, and 7 species are referred

to Lophophyllidium, 10 species to Stereostylus, and 7 species to Lopham—

plexus. The single previously described form, Amplexus westii Beede

(1898) is placed in Lophamplexus.



INTRODUCTION

Numerous investigations of the extensive deposits of Pennsylvanian
rocks in central United States during the past twenty years have re-
sulted in relatively precise delineation of a large number of  individual
formations and units of subordinate rank. As these §tra£igraphic
studies progressed, paleontological research became more detailed, aid-
ing in the correlation of beds over long distances and contributing to
the solution of various local probiems. Large collections from precise-
ly‘determined-stratigraphic horizons and exact localities became avail-
able for gtudy also, so that the need for revision of previous work was
apparent. Contributions to the knowledge of Pennsylvanian faunas in-
clude studies on practically all the groups of foésils but with atten—
tion 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 corais have been-pfacticallyr
ignored, and until recent &ears, only sporadically were abtempts made to’
distinguish the many differing types. 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, although interrupted
by the war, haé furnished descriptions of many features of these féunas
(Moore and Jeffords, 1941, 1945; Jeffords, 1942, 1944, 1945).

Scope of present paper.--Small solitary column-bearing corals that

- are designated collectively as lophophyllidids are especially'widespread

and locally very abundant in Pemnsylvanian rocks. AAccordingly, 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
under 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, 19453 Jeffords, 1942). Therefore, this study con-
siders primarily material from the Desmoinesian,. Missourian, and Vi.f—
gilian series of Middle and Upper Pemnsylvanian (Upper Carbonii‘erous)
rocks. The basic coral material has been furnished ‘by the extensive
collections of the Kansas Geological: Survey, but important additional
specimens have been collected or borrowed for study. The collection in-
cluded specimens from about 550 localities and more than 100 differer;t
stratigraphic units throughout the Pennsylvanian section. Lophophyllidid
corals are available from practically every formation, and commonly each
locality yields more than a dozen specimens; some localities are repre—
sented by at least a thousand corallites. The greater proportion of v‘che
corals are from Kansas, Missduri, Oklahoma, and Texas; although local-
ities in Nebraska, Colorado , Iowa, Arkansas, West Virginia, Pennsylvania,
and Ohio are represented.

It is the purpose of this paper to describe and illustrate the Penn-
sylvanian lophophyllidid corals now available for study, and to differ—
entiate the several allied lophophyllidoid genera. (Consideration is
given also to morphologic features and to ontogenetic development of {',hé
corals. This report does not, however, represent a complete study of
all the lophophyllidid corals; doubtless there are many different types
nov repre.sented in the collection, and also corals seem not to have been

collected as intensively as many better known fossils., -



Previous studies.-- Upper Carboniferous corals from North America

have been described in several scattered papers, but‘mostly'without con~—
sideration of important structﬁral features. Thus, corals were referred
to a few long ranging "species"rthat had little stratigraphic value or |
taxonomic significance. Mbre recently, the type material of some of
theée 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, 19443‘Wélls,
19443 and Moore and Jeffords, 1945). Upper Carboniferoﬁs coral faunas
of Kurope and Asia have,recéived appreciaﬁly more attention than the
American faunas, important contributions being those of Reéd (1925),
Grabau (1928), Smith (1931, 1934), Huang (1932), Dobrolyubova (1935,
1936, 1937), Chi (1935), Heritsch (1936),‘Felser (19375, Kabakovitch
(1937), and Fomitchev (1938). |

The development of concepts relating to the Nbrﬁh American lo-
phophyllidid corals has been reviewed 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 C. prolifera McChesney (1860, p. 75) from Missourian
rocks near Springfield, Illinois, lophophyllidid corals were reported
from many localltles throughout Pennsylvanian rocks of North Amerlca,
but generally they were referred to one of these species. In agreement
with proposals by Meek (1872) and Foprste (1888), however, the lo-
phophyllidid. species were removed consistently from G athaxonia, and
placed in Lophophyllum Fdwards and Haime (1850). Between 1875 and 1924

other Pennsylvenian lophophyllidid corals were described as Cyathaxonia
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distorta Esterebstylus? distort.ui’ Worthen (1875, p. 526), Lophophyllum

profundum sauridens E‘-Lomlyphvllidiwn sauridené] Thite (1877, p. 101),

Amplexus westiil ELophamplexus westii | Beede (1898, p. 17), Lophophyllum

proliferum radicosum EStereostylus? radicosu‘sj Girty (1911, p. 122),

Cyathaxonia girtyi Haack (1915, p. 486), and Gyathaxonia sp. E Stereo-
stylus sp] Yorgan (1924, p. 192). Rowley (1901, p. 349) described a

short broadly conical coral from Missouri as Axophyllum? alleni, n. SPe»

and Girty (1915a, p. 318) referred this species to LOphaph?llmn. Soine |
corals that are similar to. A.? alleni in size, shape, and features of
the calyx have beeﬁ sectioned and found to represent forms allied to the
Clisiophyllidae Nicholson and Thomson (1883). Although these species
were poorly defined, they have been reported repeatedl;} in faunal lists.
Thus, Pennsylvanian lophophyllidid corals were intefprgtéd as having
little stratigraphic value.

In 1937 weathered corallites from Permian rocks of Texas were de-

scribed as a new species which was designated as the genotype of a new

genus Malonophyllum Olulitch and Albritton (1937, p. 24). Studies
carried on in conjunction Wl'l‘:h the present investigations have furnished
information on three species?;f lophophyllidid corals from Permian rocks
(Moore and Jeffords, 1941) and 38 species from the Pennsylvanian (Jef-
foi'ds » 1942; loore and Jeffords, 1945). These lophophyllidid corals

were referred to Lophophyllidium Grabau (1928), Malonophyllum,

Sochlcineophyllum Grabau (1928), Lophamplexus Moore and Jeffords (1941),
and Lophotichium Moore and Jeffords (1945).

Carboniferous and Permian@ophophyllidid faunas from areas outside
North America are less completely known 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), Dobrélyubcrva (1936),
Felser (1937), Chi (1938), Hill (1940), and Hudson (1942). |
Differentiation of the generic types within the lophophleidids was
undertaken by Grabau in 1922 and 1928 by setting up the genera Lopho-

carinophyllum, 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 Léwer Carboniferous corals having many

lophophyllidid characters as a new genus called Claviphyllum, and Easton

(1945) described Kinkaidia, a new genus from Upper I-ﬁ.ssissippian rocks
of Illinois. Many of the complexities of the taxonomy of these genera

have been reviewed previously (Jeffdrds, 1942).

Methods of study.—~ In preparation for this and correlative studies
of the Pemnsylvanian 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 majér 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
examinéd, and the corallites from each stratigraphic unit were 'separa‘c.ed
according to external features such as size, form, and ornamentation.
Several representative corallites were selegted from each of these groups
for sectioning and preliminary study. . Subsequently, additional speci-

mens were sectioned where the original lot seemed to include several



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 show 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 normal to the counter-cardinal rsepta, and
these sections were photographed also. Most of the sawing was done by
means of a toothless band saw using a nﬁ_xture of carborundum powder and
water. The addition of liquid soap or glycerine to the mixture aids ap-
preciably in keeping the powder in suspension during sawing. A thin-
bladed diamond saw wés used for several dozen corals. The .band saw is
more satisfactory for the small and medium-sized calcite specimens,rin-
asmich as the sections do not require additional grinding or po.h‘.shihg,
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 re-
sults to compensate for the greater time involved. |

The sawed longitudinal and transverse sections were coated by thin
oil, and positive prints were prepared at a uniform niagrﬁ.fiqat_ion of
five times natural size. Commonly, it is desirable to phobograph both
the top and bottom of each transverse segment in order to show the rapid
development in the immature region and to avoid the influence of abnormal
structures or tabulae. The photdgraphs of each specimen weré mounted to-.

gether for study and subsequent use in the preparation of the
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illx;strations. These mounted photographs having uniform niagnifica’oions
permit rapid comparison of large numbers of sections such as is :imprac-'
tical under the microscope. Transverse segments of corallites that are ,‘
cut longitudinally are especially useful in t.bha.‘c, relationships of skel-
etal elements may I;e traced i‘fom longitudinal to transverse sections.

' Also, there is especial advantage in illustrating both longitudinal and
transverse sections for the same individual. More than five hundred
Llophophyllidid corz;ll:i:tes were sectioned and phoﬁographe_d, some species
being represented by several dozen sectioned specimens. " Inasmuch as .
each cut exposes 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'w~ ink,
and reméving the original picture by’a cyanide bleach. TheAphotographs
were compared with the specimens,during this inking and in later retouch-
ing a.fte; bleaching so as to duplicate the skeletal pattern of the par-
ticular sections. These black and white illustrations afford a clear
representation of the structures by rezﬁoving adventitious features such
as stains, replacement, calcite cle;wages , and color variations in the
matrix. Also, the relatively low cost Moi‘ feproduction permits more ade-
quate 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 draﬁngs.

Views of the exterior of the corallites were vprepared for inexpeh—

sive reproduction by drawing the corallite over a photograph printed on
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stipple paper, and then bleaching. These diagrams show the major exter-
nal features of size, shape, curvature, and prominent markings; minor
details are not Sufficiently diagnostic to merit more precise illustra—
tions. 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 are discussed were pre-
pared similarly from photographs of original illustrations. The sec-
tions and external-views of the lophophyllidid corals are given at uni-
form magnifications, and insofar as practicabie each species is repre-
sentated by several specimens. |

Modern biologic studies have’increasingly emphasgized 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 becomés
" more abundant, the stratigraphic utility of £ossils is advanced impor;
tantly by the description’and statistical treatment of variation. -Un—
certainties regarding ﬁhe features subject to quantitative analysis
preclude a thorough statistical treatment of the Pennsylvanian lo-
phophyllidid corals., The graphical representation of variation in sev—
eral of the characters, however, indicates thatvquantitativeAdata 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 recént studies of mprphology and nomenclature as
by Grabau (1922), Hill (1935), Wedekind (1937), Sénford'(l939), Vaughan
and Wells (1943), Easton (1944a), and Smith (1945). Many of the terms
are not interpreted uniformly as yet and none of the schemes of termin-
ology has gained general acceptance. Some standardized ﬁorphologic
éerms are needed to facilitate description of the corals. Oné 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 col-
umella, pseudocolumella, stereocolumella, cystocolumella acrocolumella,
palicolumella, streptocolumella, sclerocolumella, parietal columella,
central colurm, axial column, axial complex, axial structure, axial pil-
lar axial vortex, dibunophylloid axial column, clisiophylloid axial
column, aulophylloid axial column, and aulos.

The structural elements in the lophophyllidid corals are notably
fewer than in certain other groups, and taxnnomic‘subdivisibn is deemed
to depend upon differences in several characters. Whgreas genefic 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. |

Ixternal characters

Size, shape, and curvature of corallite -
Septal grooves and interseptal ridges

Calyx (commonly incompletely preserved) -
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Transverse markings
Radicles
Mode of attachment
Internal characters
Theca
Length, arrangement, character, number, a.nd rate of insertion
major septa
Minor septa
Fossula and pseudofossulae
Tabulae
Stereoplasm
Axiel column
Carinae
Several of the structures are particularly significant in the
classification and interpretation of these corals, and so merit brief
consideration. |

Ixternal features.— Study of sectioned material indicates that

external features aloné are not adequate to differentiate many.
lophophyllidid species; or even to distinguish these genera fromreac‘:h
othér or from some unrelated genera. Vhereas the collections of corals |
available for study furnish a reliable indication of the medium and
large growth stages, the smaller youthful corallites commonly are not
collected. Text figure 1 shows the percentage of individual coral-
liies 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 lengt.hs' less

than the modal length, but the lines slope normally for the larger sizes.
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Figure 1. Diagram showlng 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 outdrop would yield a smooth symmetrical sigmoidal curve that
would differ from those in text figure 1 chieflyAb_y an increase in the
frequénc;;r of small corallites. The unsymmetrical nature of the frequency
distribution suggests that the mode is more useful than the mean or med-
ian in comparing such data 01;1 coral assemblages.

Although the lophophyllidid corals vary widely in corallite f orm,
they may be divided into two major groups -~ conical or regularly expand-;
ing 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 sige. 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 tentgtive identifi-
cations. Characteristic shapes are seen most rgadily,by plotting meas-
urements of the length and calicular diameter of a large number of in-
dividuals, or equivalent measurements made from a ‘single corallite.
Whereas the corallite shape. of generally similar species ﬁay overlap
somewhat, the grouping of the plotted ﬁoin‘os usually differs. On these
graphs, conical corallites are indicated by a straight oblique series
of points that represent a regular increase in diameter correspondingw
to the increase in length. For conico—éylindrical corallites , the di~
ameter expands at a px"ogressively decreasing rate as the length increases. '
Therefore, the median line representing such an assemblage of corallites
is distinctly curved toward the vertical (text figs. 2 and 5). Examina-
tion of these data shows minor but characteristic differences in the

size' and form of the corallite such as are missed by a casual inspection
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Figure 2. Diagram showing relationship of the length

of corallite to diameter at different growth stages in

Stereostylus .lenis, n. sp., S. pandatus, n. sp., and

Lophophyllidium coniforme, n. sp. Corallites belonging to

L. coniforme are conical in form and the diameter increases
proportionately with vertical growth. S, lenis and S,
pandatus are relatively similar in form during youthful
stages, but §.lpandatus is appreciably more cylindrical in
maturity. Measurements were made of the length and calicu-
lar diameter of complete corallites so that these data also
1llustrate the variation in size and form of corallites |

belonging to these species.
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of the corals. lNoreover, these graphs give a betfer indiéation of the
variation in size and form of most individuals in a species than can be
represented by measurements of a few corallites in the text.

The corallites may be straight, or gently to strongly cufved; and
the curvature may be regular or the corallite may be bent abruptly one
;r more times. The irregﬁlar bends occur in the cylindrical‘portioné
of the corallites at a point of rejuvenation and probably represent re-
newed growtﬁ foilowing a change in the position of the corallite. Reg—
ularly curved forms are not constant in the position bf the cur#aturef
although{commonly an alar septum is on Phe concave side.

The majority of the lophophyllidid cora}s 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'objéct iﬁ the vertiéal plane,
it developed without'appreciable curvature; where the base was horizon-
tal, the corallite grew obliquelyAab first’along the base and then
curved abruptly upward.

Some species are characterized by the occurrence of small hollow
rqotlets ér radicles that project outward from the theca. Corresponding
structures found among the recent Hexacoralla "are developed by tempor-—
ary extrusions of a tongue of edge-zone peripheral part of polyp over
the margin of the wall towards the substratum, the tongue depositin® a
layer of epitheca around itself, then degenerating, leaving a hollow

closed tube as an added element of stability for the corallum" (Vaughan
and Wells, 1943, p. 40). |
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The radicles may be regularly arranged or scattered over the entire
corallite, restricted to one or more rows, or located only on one side
of the apical region. Radicles near the apex served as a méans of at-
tachment for some c§rallites, but the purpose of numerous radicles that
occur abundantly over other corallites is not readily apparent. The
very spinose specieé occur mosﬂ abundantly in clastic sediments, such -
as Wewoka, Wayland; and Cherokeekéhales, which suggests that the rad- -
icles may have been an adaptation for lateral support in soft muds on
the sea bottom., This explanation is not entirely éatisfactory, inas-
much as many spinose speciés were firmly attached near the apex so that
radicles would ﬂot 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 regioh and aslan aid in thé mainte=
nance of an upright position for free corallites in séft muds;. The ex—

tensive development of radicles, as in Lophophyllidium spinosumn, n. SPey

may represent adaptation for some bioloéic 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 wrinkles, have been
considered previously (Jeffbrds, 1942, pp. 194-197) and‘their descrip-
tions need not be repeated here. | |

.. Internal features.-- The structural elements of lophophyllidid

corallites ame divisible into two main types, the vertical elements
that comprise the theca, septa, and colum, and the ﬁorizontal 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 commonly it furnishes little information on the nature
of the tabulae. Moreover, the elements in the ca.ly:; are ihcompletely
developed and accordingly they seem to be ’ma.rkedly different from
similar structures below the calyx.

Septa comprise radially arranged plates that extend from the apex
or point of insertion to the calyx. In the lophOp‘hyllididl éorals s théy
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 shovm for similar septa that "the median dark line . . . is due to
the junction of two differently directed sets of fibres, laid down by
the opposing sides of a septal invagination.” Rhopaloid septa may in-
clude also | concentric lamination or bounded growbth layers tha.t are -
curved parallel to the axial edge of the septum. A median lamina is :
present in both the m;.jor and minor septa, and it permits identifica’oion '
of the position and extent of the septa in the theca and in the axlal
region of thickened specimens,

The manner of septal insertion and the characteristics of the re-
sulting pseudofossulae in the lophophyllidid corals has been reviewed
at some length previousiﬁy (Jeffords, 1942, pp. 194-197). |

The relatively solid axial colﬁ.mn comprises thé diagnostic feature
of the lophophyllidid corals. Transverse sections near the apex show
that the column develops by an elongation and thickening of the counter
septum; other septa may be fastened to the column by'stereoplasm, bub
they do not enter it. As the corallite develops s the column becomes

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

lidium the column contains a dark median lamina in the counter-cardinal
plane that is continuous with the lamina of the count’er septum, Seem-—
ingly, therefore, the colu.t;ln is formed by the deposition of material in
a short invagination of the base of the polyp along the counter-cardinal

plane, Transverse sections 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 _lamina’cions that seem to be due ’E,o 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. HMedian and rédiating lamellae in the c]isiophyilid

. ] °
genera, such as Dibunophyllum, comprise thin vertical skeletal elements,

whereas these laminae in the column pf the lophophyllidid corals repre-
sent rather the line of junction of two inclined bands of microscopic
fibers.

As the height of the calicular wall (theca) iﬁcreased during growth,
the polyp periodically raised itself in the calyx by constmé‘bing tabulae
at somewhat i‘egular intervals. No dissepiments -- that is, small pla’ces
arched convexly upward between the septa and peripheral in position —
are knowvn in the Pennsylvanian corals here referred to the ;Lophoph;yl-
lidiidae. Some authors, however, have erroneously identified inferceprbs'
of tabulae in transverse section as dissepiments. Although interéepts
of tabulae may appear in such sections as occasional or slightly offset
bands between the septa so as to simulate dissepiments s tabulae and dis-
sepiments are distinguished readily in longitudinal sections (Jeffords,

1942, text fig. 2). The position of transverse sections .in relation to
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the tabulae is an important feature in the interpretation of internal
structures, inasmuch as septa are more fully developed immediately above
a tabula, and characters of fossulae and oi:her structures may appear
notably different in sections téken respectively just below and above

a j;abula.

. L) .
Ontogenetic tendencies.-— The fossilized remains of Paleozoic corals

comprise an exoskeleton that doubtless was 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 "babulae and dissepiments,
were laid down by the more or less horizontal ectbderm at the base,
which also I;robably formed most deposits of stereoplasm within the
corallite. The living animal occupied only the calyx, and was éxcluded
from the previously formed portions of the corallite by the transverse
structures and by such stereoplasm as l‘nay have been de‘posited. -In most
lophophyllidid corals the polyp was held up above the floor of the calyx
in the axial region by the column, but elsewhere itv extended downward
between the septa, especially at the cardinal fossula., The relation- .
ships of most skeletal elements of rugose cdra.ls ’cvo the érra.ngement 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 corallite affords, therefore, a continuous 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
. . - e

classic investigation of the ontogeny and phylogeny of the "Zaphrentis
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delanouei gens" by Carruthers (1910) clearly demonstrated the phyloge-
netic significance} of ontogenetic characters shown by these corals, a.nd’
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 1-r5.de;l.y different genetic lines to develop similar |
structures and to evolve along nearly the same lines. These similar
trends produce convergence. The common similarities include change from
a conical to a cylindrical form, modification of bilateral symmetry to
radial symmetry, decrease of tabulae accompanied by increase of dissepi-
ments, 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 e'ssentia.'L'Ly
the same stage along an identical general trehd.

Among Pemnsylvanian lophophyllidid corals, primitive characters
comprise prominent bilateral symmetry, large alar pseudofossulae, attach-
ment of the column to the counter septum, long major septa, irregular
and slightly anastomosing tabulae, conical fdrm, thick deposits of
stereoplasm, insertion of major septa throughout most of the development,
and a laterally compressed coiumn that lacks radiating laminae. The
general trénd among these corals is towards sﬁortening of the septa,
separation of the column, c‘i‘:ﬁLsappearance of 'the pseudofossulae, estab-
lishment of radial symmetry, increased size of the cay.rdinalfossula,
regular spacing of the tabulae, insertion of majoi- septa near the ap;x
only, and a development of a complex column. Serial sections fhrough

species of Lophamplexus illustrate the gradual change from early youth
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Figure 3. Diagram showing the relationship of the number

of major septa to the. diameter of the corallite in Stereostyius
lenis, n. sp. These data indicate that the number of sépta

at any particular diameter varies somewhat, but that the fate
of increase in septa decreases in maturity. Similar data on
other species of 1ophophyllidid corals show this general

pattern although the position of the median lines commonly

does not coincide with that shown here.
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to the end stage for this type of development (pl. 1, fig. 4) In this
genus, the immature lophophyllidoid development, which is confined to
the conical part of the corallite, is followed in the cylindrical por-
tion by the loss of the column, sﬁortening of the major septa, and great
regularity of the tabulae. This Amplexus-like specialization of the
tabulae seems to have been the end stage in several genetic lines so
that it probably should be included with Lang's (1923) list of trends
as an alternative development that is equivalént to tﬁe progressive in-
crease in dissepiments., The method of raivsing the polyp in the calyx
by means of dissepiments is not observed in these Pennsylvania.n corals.
An undescribed Upper Permian coral that contains a few diSsepiJﬁents R
however, may represent development in this direction.

The trends in development of coralJiteS ma,v‘be shown by a series -
of transverse sections, as in text figure 8, or by graphic compariéon
of several characters éeen in a large number of sections (text figs. 3
and 4). These quantitative studies serve to show the variation within
a species and also to indicate the gré.dual deveiopment of certain char-
acters. The number of major septa increases rapidly in the immature
region as the coral expands, buﬁ septa are inserted more slowly in the ‘
larger mature pérts (text fig. 3). Near the apex the méjor septa reach
nearly to the axis, but they extend inward differing distances near the
calyx. As shown on text figure 4, the average radial length of the
septa bears a close relation to the diameter of the section in the im—
mature region. This relationship is less exact in larger sections, how-—
ever, because of the influence of sections made through the calyx where

the septa are incompletely developed.



E— e e e -
T T
| 25
[
|
|
|
i ;
10 ;
: 1
8
E
) E
i 7 c
A I
&
B -
eL%
6ra
-
‘O.
L
o
©
E.
8
I |18 ' !
{4 1
‘ X Lophophyllidivm coniforme
M| Y
‘f ®* Stereostylus lenis
‘ YLophamplexus brevifolius
: L]
. 2 ™) 'y ,
v L]
e
v
; | Length of Septeg, in mm
0 4 : -
}0 | | 2 ' , 3 : ) 4

Figure 4, Diagram showing relationship of the diemeter

of corallite to average radial length of major septa in

Lophophyllidium, Stereostylus, and Lophamplexus. Septa in-

crease in length throughout growth proportionate to increase

in diameter in Lophophylli&ium.whereas in Stereostylus the

septa are relatively shorter in maturity. The septa of

Lophamplexus are long in the lophophyllidoid phaées, but -

shorten markedly in upper portions of the corallite.
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Glossary.~— An alphabetically arranged explanation of xﬁorphologic
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. llore compr;ehensive glossaries of terms used in other publica-
tions on rugose corals have been compiled recen’cly 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 numbei' of
‘septa in these.parbs at a @.ven growth stage.

+ Alar is a term applied to two primary septa (protosepta) on opposite
sidés of a rugose coral and ta more or less defined wide spaées (pseudo~
fossulae) that may border the alar septa on the side facing the counter
septum. One of the four insertion points of newly formed major septa
adjoins each alar septum on the counter side and this relationship com=
monly serves for identification of the alar septa. On diagrams and in
septal formilae the alar septa are indicated by the symbol A,

Apical indicates the immature lowermost part of a corallite, near
the apex of cone-shaped forms. ,

Axial refers to the mid-line of the upwardly gi‘owing coral; this
term may be applied to a centrally located columnar structure or to
designate a region in the coral skeleton.

Brevisepta are much~shortened radial partitions of a coral that
extend inward only part ﬁray from the periphery to thé axis. The term
also is used to describe the ontogenetic stage characterized by short
septa and regularly spaced tabulae, as in lexu

Calyx is ’c.he more or less deep cupl:x.ke hollow at 'bhe 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 ea.r]_'i.ee\,'b-;
i‘oimed septa of a rugose coral; itllies in ‘c.he plane of bilateral sym-
metry 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 q:ladrants of
septa: that lie betweén the cardinal and alar septa. On diagrams and :Ln
septal formulae the cardingl septum is indicated by the symbol C. Transf
verse sections of corais illustrated in this paper are oriented with the
cardinal septum directeci downward.

Carinae are keel-like ridges on the sides of septa; they are
straight or curved and run more or 1es$ longitudinally.

Column is a term applicable to varied sorts of ‘a.xial structures of

corals (including columella and pseudocolumella of a.u’c.hors), ranging

from dense rodlike growths to dehca’c.e open meshwork.

Comcal refers to the cone-like form of some corallites.

Conico-Qchj.ndrical is a term given to corallites that are conical

near the apex but become cy].i:rxdrical aboxfe. |
~ 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 symuetiy opposite to the cardin-
al septum; it is also applied to the quadrants of septa contiguous to
it. On diagrams and in septal férmulae the counter septum is indicated
by the symbol K. Transverse sections of corals figured in ﬁhis paper
are oriented with the counter septum directed upward.

Counter-lateral is a term applied to the pair of metasepta immed-—

iately adjacent to the counter septum.
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Dissepiments are small curved plates built one on another so as to
form veéicles 3 ‘their' convex surfaces arevdirected upward and toward ’ohé
interior of the coral. Dissepiments do not occu:p in loéhophyl]idid
corals although several authors have designated iriﬁercepts. of tabulae
in transverse sections as dissepiments.

Fossula is a depression in the fioor of g rugose coral calyx formed
by the partial or complete abortion of a protoseptum, in nearly all
cases the cardinal septum. The presence of a fossula may be indicated
in transverse sections of a corallite by a dis’c.-ir;ct open spacé extend~
ing 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 thick-
~ened wall-like structure at the inner edge of a zone of dissepiments;
it is applied also to a ;:urved 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; they may be discontinuous

longitudinally. Some genera are characterized by a median lamella in

the plane of the cardinal and counter septa and by radiating lémellae,

which intersect the median lamina at different points, -
Laminae are sheet-like structures formed by ‘c;he Juxtaposition of

two layers of skeletal material in septé. and the column. They appear

in transverse sections as indefinitely bounded da;rk bands that are formed

by the junction of two differently directed layers of fibers., A lamina
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6ccu:cring in the plane of the cardinal and counter sepba within the
colum is a median lamina; intersecting laminae are termed _xg.___aj;_:'_._ng
laminae, Lamellae, unlike laminae, compr:.se distinct wall—-l::.ke
structural units.

Major septa are the relatively long septa of rugose corals that
comprise the four first-formed protésepta and subsequently inserted
pairs of metasepté. appearing in definite order in the different quadrants.

Metasepta are major septa other than the protosepta.

Minor seglta are secondarily introduced septa, generally short, that
appear nearly simultaneously between major septa.

Peripheral 1"efers to the outer zone of a corallite or that part ‘
adjacent to the theca. - ‘

Polyp is the living organism that occupied the calyx.

Protosepta are the four first—formeld‘ septa of rugose corals (car-
dinal, éounter, and two alar) that are introduced nearly sinnﬂ.tanéously
very early in the growth of the corallite and that define the 'betramgral
development and bilateral syzmnetry'of these fossils. Except the counter,
they are the septa next to which insertion ’points of newly formed major
septa are 1ocated; According to some investigators, an additional pair
of septa (counter-laterals), which adjoin the counter septum, are classi-
fiable as protosepta but these do not affect the foﬁr—fold.arrangement
of the septa. ‘

Pseudofossula is a depression or space between septa on the floor
of the calyx of some rugose corals, not formed by the partial or complete |
suppression of a septum. Pseudofossulae are developed on the counter

side of the alar septa in many corals and are termed alar pseudofossulae.
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g;édrant is a term given to areas of the corallite :v.n the Rugosa
lying béﬁweén any two adjacent protosepta; these areas are designatéd,
| respectively, as car‘?djnal quadrants (adjoining the cardinal septum) and
counter quadrants (adjoining the counter septum) .

Radicles are external tubular projeci‘;ions that occur oﬁ 'i;he 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, rhopalon, war
club) applied to septa that thicken toward a rounded axial edge so as
to appear club-shaped in transverse secﬁion.

Septa are radial partitions that partly or completelf divide the
interior of rugose corallites into compartments. Commonly, the unqual—
ified term septa refers to the major septa.

Sepf.al formula designates the relative position of protosepta and

the number of metasepta in respective quadrants in a consistent abbre-
viated manner, As employed in this paper, the formila begins with the
counter septum, proceeds plbckvd.se around thé corallite, and ends at

the counter septum — for example, counter septum (K), 9 metasepta, alar
septum (A), 4 metasepta, cardinal septum (C), 3 metasepta, a.la.r septum
(4), 9 metasepta, and the counter septum again. Ixpressed as a formila,
the septal arrangement of the septé in this section isK9 A 4 C 3 A 9 K.

Septal grooves are longitudinal depressions on thé exterior of some

corals that mark inbending of the outer wall along lines at the edge
of the septa. -
Solitary corals are individuals that grow unattached to other coral—

lites as contrasted with colonial forms.
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Stereoplasm consists of organically deposited calcium carbonate
and thn.s term is especially 'qsed in referring to. secondary thickening.
of various coral structures.
Tabulae are subhorizontai, arched, or upwardly concave platforms
that are not limited by septa and that extend abt least partly across

the axial region of the corallite. Complete tabulae are those that

reach across the axial area without intersecting an axial structure or
other tabulae and that join the theca or dissepiments peripherally,
Other tabulae are incomplete or anastémosing. ‘

Tachylasmoid (derived from the genus Tachylasma)refers to septal
development in which some major septa are long'and rhopaloid whereas ‘
others are short.

Theca is the term given to the outer wall of rugose corals; it is
equivalent to épitheca of some authors.

Wrinkles are transverse folds or‘ amulations encircling the theca

on some corallites. Abrupt constrictions are caused by rejuvenation.

Fam:Lly LOPHOPHYLLIDIIDAE, Moore and Jeffords, 19457 .

Small to medium-sized corallites having straight or gently to
strongly curved conical and conico-cylindrical.form comprise this family.
The theca bears well defined septal grooves’ and int.érsepfal ridges, and
is marked transversely by m‘inkles and growth lines of varying prominence.
The relatively deep calyx contains a spikelike éolumn that projects from
the central portion of the floor at least in'immature stages. Sept.a,
which have the "zaphrentid" type of inser’ci’on (Hi11, 1935, pp. 505-506)

are continuous, of one or two orders, and unjoined axially except in the «
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apical region. These sebta may be thin or rhopaloid in character, and
they show more or less bilateral arrangement about the counter-cardinal
Iplane. The couﬂter 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 rodlike axial column.
The cardinal septum is notably shortened and lies in a fossula; bfher
major septa are sub-equal in length. Minor septa are ihtroduced simil-
taneously betWeen major’septa in mature stages or they may be lacking.
Alar pseudofossulae are developed in varying degrees of prominence,

" particularly in the inmmtﬁre stages. The diagnostic feature of these
corals is the well—défined dense or relétively solid colum that may
project inﬁo thé calyx or be discontinuous in mature stages. The column
coﬁmnnly shows a median lamina along the plane of the counter-cardinal
septa and this lamina is continuocus with that of the cognter septum near
the apex. Advanced fofms have in addition radiating laminaeyand concen—
tric growth layers. Tabulae may be numerous, sparse, or lacking, and
dissepiments are absent. Range, Miésissippian to Permian.

DiscussionQ-- The lophophyllidid corals have been in an uncertain
status as to family relationship, and the taxonomic confusion surround-
ing some of these genera, plus the lack of reliable information on the
ipternal’structure'of several types, has not contributed to resolving
the uncertainties (Moore and Jeffords, 1945, pp. 80-8l). Recognitioﬁ ‘
and verification of the significance of all the features in lophophyl-
lidids is not now possible, in spite of the several différent types that
have been described and the data on ontogenetic developmeﬁt tha£ 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 lophophyl-

1idid corals, has been placed in the broadly construed family Zaphrentidae
Edwards and Haime (1850) by Zittel (1900), and this classificationvhas
been followed generally for a considerable period. Asvthe phylogenetic
relationships of many Paleozoic corél genera becamé somewhat clearer,
more precisely defined families have been proposed for closely allied:
genera. Reasonably accurate evaluation of signifibant phylogepetic
trends in many instances is rendered difficult or impossible because of
the polyphyletic nature of some corals and the absence of pertinent in—”
formation on the ontogenetic development of other genera. Thus, lo-
phophyllidid corals have been assigned to the Streptelasmaidae Nicholson
and Lydekker (Grabau, 1922; Soschkina, 19253 Huang, 1932; Yoh and Huang,
1932), Zaphrentidae Edwards and Haimeljéaphrenthidae Moore and Jeffords,
1945] (Girty, l9l5;b0kulitch and Albritton, 1937; Soschkina, 1939), Lo-
phophyllidae Grabau (Grabau, 1928, 19363 Chi, 1931, 1935; Héritsch,,l936;
Sanford, 1939), Metriophyllidae Hill (Hudson, 1943; Eastén,;l945), and
as of uncertain family relationship (Girty, 1915a; Hill, 1940; Moore and
Jeffords, 1941; Smith, 1941; Jeffords,;l942). In 6rder to segregate
these genera that show similar structural characters and phylogenetié
relationships, a2long with somewhat restricted geolégic range, the lo-
phophyllidid corals have been assigned to a separate family the
Lophophyllidiidae (Moore and Jeffords, 1945, pp.'92—93), Most of the
same genera have been included in the Lophophyllidae bj Grabau (1928),

but Lophophyllum, the family type genus, 1s now considered to differ

widely from the lophophyllidid corals here treated.

The Lophophyllidiidae were established to‘include Lophophyl11idium

Grabau (1928), Sinophyllum Grabau (1928), Malonophylium Ckulitch and

Albritton (1937), Fasciculophyllum Thomson (1883), Lophamplexus Moore
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and Jeffords (1941), and Lophotichium Moore 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, inasmich as these Mississippian genéra. may be merely con-
vergent types that belong in anbther group.

Fasciculophyllum, which has F. dxbowski Thomson (1883) as genotype,

was interpreted by Hill (1940, pp. 130-132) as including corals similar

to Cyathopsis? eruca lMeCoy (1851). Hudson (1942, p. 262) suggests, how-
ever, thét C.? eruca is generically distinct from F. dybowski, the syn-
types of which have been lost (Hill, 1940, p. 130), and he has proposed

the genus Claviphyllum, based on C.? g_@g_{ The briginaliillustrations
. of F. dybowski (Thomson, 1883, pl.-6', figs. 23-23a) comprise a general-—
ized view of the exterior of the corallite and a single transverse sec—
tion showing long thin major septa and seemingly an elongated counter
lseptum. 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 th}ckened counter septﬁn reaching the axis. Typically, one or
more pairs of metasepta are elongated and thickened at their inner
edges. The internal structure has the generél plan characteristic of

the lophophyllidid corals and one species from Wolfcampian rocks of
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- Kansas and Okléhoma has so similar a septal development that it was as—

signed to Sochkineophyllum (Moofe and Jéffofds,'l941)- Corallites assign-

able to Sochkineophyllum on the basis of Soschkina's illustrations (1939,

pl. 8, fig. 3), however, are characterized by a cyiindrical shape, ‘a
strong development of transverse wrinkles and growth lines, and an ab-
sence of longitudinal septal grooves. The presence or lack of these
septal grooves on the exterior of the uhweatheréd theca is judged to
merit cbnsideration along with internai struétures in distinguishing

“the phylogenetic relationships of the solitary rugose corals, - Therefore,'
it seems probable that the iophophjllididrstructures'seen in species 6f~

Sochlkineophyllum from Russia are the result of'convergent development

aldng a phylogenetic line characterized by a Caninia-like theca,;mnch“

larger size than typical Lophophyllidium, and tachylasmoid septa.‘

Soschikina (1932, pp. 266-267) maintains that the genotype species of

Sochkineophyllum, which is Plerophyllum artiense Sbschkina (1925), should

not be transferred from.Plerobhyilum, inasmuch as particular arréngements

of septa are specific charactefs and are subject to duplication in dif-
ferent phylogenetic lines. Tachylasmoid septal development hasrbeen
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); . |

Timorphyllun Gerth (1921, p. 69) has been assigned by Grabau (1928)
to thg Lophophyllidae, and the internal structures of this éenus,'as
illustrated by Gerth and Grabau, generally resemble‘thOSe of corals hefe
included in the Lophophyllidiidae. The genotype and other Permian
species of Timorphyllum from Timor, as well as L. simulans Moore and
Jeffords (1941, p. 102) from the Middle Permian of Texas, comprise
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corallites characterized by a notably small diameter, an elongate
cylindrical shape, and commoniy an irregularly bent form. lMoreover,
the theca differs from that of typical Lophophyllidiidae in bea.ring

well-developed transverse wrinkles and numerous fine growth lines, and

in lacking prominent septal grooves. Lophophyllidium-like internal

characters of Timorphyllum, ‘therefore-,. like those of Sochkineophyllum,
are considered to be the result of homeomorphy. |

Lophophyllun Edwards and Haime (1850), Kominckophyllum Thomson and

Nicholson (1876), Arachnolasma Grabau (1922), Thysanophyllum Nicholson
and Thomson (1876), Yuanophyllum Yl (1931), Rossophyllum Stuckenberg
- (1888), and some other genera that have been allied with the lophophyl-
1idid corals diffef importantly in the specialized development of dis—
sepiments and in hé.ving an axial column of distinctly different type

from that of Lophophyllidium. Cyathaxonia Michelin (1847) and other

genera included in the Cyathaxonidae Edwards and Haime (1850) agree
with the Lophophyllidiidae in having a solid axial colwm and in lack-
ing dissepiments. . The Lophophyllidii‘dae are’ distinguished, however, by
the insertion of the minor septa subsequent to the netasepta — not at
the same time, as in the Cyathaxonidae —- and by the presence of an

axial column that is formed largely by a thickening of the counter septum.

NATURE AND RELATTONSHIPS OF LOPHOPHYLLIDID CORALS

Early work on the rugose corals was lz_m:Lted to description of the
external features of the corallites, 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



37
importance of internal structures became recognized and techniques for
secti;ning 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 speciés pre-~
sumed on the basis of external features to be congeneric with the geno- '
type 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, inasmuch as they have laﬁked 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 Iniernational Rules of Zoological Nomenclature. This procedure |
has resulted in the taxonomically incorrect use by many paléontologists

of generic names such as Zaphrentis for m1551s31pp1an zaphrenthid types,

Campophyllum for speclallzed caninids from M1351531pp1an and Pennsylvan-

ian rocks, and Lophophyllum for corals like Cyathaxoniza Q;olifera. In

view of this confusion, generic concepts as applied to the Rugosa should
be based on examination énd evaluation of the characters shownyby au-
thentic 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, de-
scribed briefly, and compared mainly on the basis of internal structures
seen in authentic genotype material.

Lophophyllidium Grabau, 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 1 .

(A1l figures 3 times natural size. Transverse sections are

oriented with the cardinal septum at bottom; protosepta are

indicated by small arrows. ILongitudinal sections are mostly

at right angles to'.the counter-cardinal plane; the position 7

of transverse sections in indicated by small italic figures.)

l--Stercostylus lenis Jeffords, n. gen.,n. sp., genotype

of Stereostylus, from the Frisbie limestone member,

Wyandotte limestone, Missourian series, Pgnnsylvan-

ian (Upper Carboniferous),at Kansas City, Mjssouri

(Univ., Kansas specimen, no. 1875s21b)e = = = = = ==

2-3--Lophophyllidium proliferum (McChesney); gehotype

of Lophophyllidium, from beds over Coal No. 8,

Trivoli cyclothem, Missourian series, Pennsylvan-

ian (Upper Carboniferous), near Springfield,

Illinois (After Jgffords, 1942)e = = = = = = - - - -

4--Lophamplexus eliasi Moore and Jeffords, genotype:

of prhamplexus, from the Hughes Creek shale

member, Foraker limestone, Council Grove group,
Wolfcampian series, Lower Pgrmian, near Grahd
Summit, Cowley county, Kansas (After Moore and

Jeffords, 1941l). = = = = = = = o o o o = = = - - -

5-6-~Lophotichium vescum Moore and Jeffords, genotype

of Lophotichium, from the Hale formation,

Morrowan series, Lower Pennsylvanian (Upper

Carboniferous), southeast of Braggs,

Oklahoma (After Moore: and Jgffords, 1945), = = - =

Page

42

42
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Page

7-8¥-Fasciculophyllum dybowskl Thomson, genotype of

Rasciculophyllum, from the El zone, Mississippian
(Lower Carboniferous) at Charleston, Scotland .

(After Thomson, 1883)¢ = = = = = = = = = = « = - - 45
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defined radiating laminae associated with a distinct median lamina. .
Tabulae commonly are few and the lower one—th'ird of the corallite may
be filled by stereoplasm. Septa are loﬁg and stout. The corallites
commonly are slightly curved and conico-cylindrical in form. Sym.

Sinophyllum Grabau (1928) , Lophophyllum (iri part) of authors. Genotype, .

Cyathaxonia prolifera }cChesney (1860). Pennsylvanian (Upper Carboni-
ferous) and Permian. '

Lophocarinophyllum Grabau, 1922 (pl. zjfigs. 12-16) .~ The distine—

tive features of this genmus are hooklike carinae developed on the ma;jor
septa and sides of the axial column. Septa unite with the large column
near the apeic but become shortened higher in the corallite. Tabulae are

regularly spaced and nearly horizontal. Genotype, L. acanthisepbum

Grabau (1922). Mississippian (Lower Carboniferous).

Lialonophyllum Okulitch and Albritton, 1937 (pl. ‘9, fig. 5)«—— This
genus is based on badly weathered corallites and fragments that are re—
ported to lack tabulae., The septa extend to the column in the mature
region, but become shoi'tened near the calyx. Pseudofossulae are indis-
tinct. 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, hew genus (pl. 1, fig. 1; pl. 12: pl. 18,

figs., 3-4, 63 text fig, 8).-~ The axial column is moderately thickvand

laterally compressed; it contains a median lamina which is continuous

with that of the counter septum but radiating laminae are lacking.

Separation of the column and counter septum occurs only in late stages,
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Tabulae are numerous and slightly inosculating. 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 are 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). Genotype,

Stereostylus lenis, n. sp. Pemnnsylvanian (Upper Carbonifercus) and Permian.

Lophamplexus Moore and Jeffords, 1941 (pl. L, fig. 4).=— Structural

features are similar to those of Stereostylus except for__ the disappear-
ance or discontinuity of the axial colu.mnkin the upper part of the coral-
lite. Septa and axial column are thin or only moderately thickened, and
tabulae extend across the corallite above the calicular end of the column.
Genotype, L. eliasi Moore and Jeffords (1941).' Pennsylva.nia.n (Upper

Carboniferous) and Permian.

Lophotichium Moore and Jeffords, 1945 (pl. 1/,figs; 5-6) .~ Steeply
sloping or vertical tabulae near the apex:s:'imﬂ..ate septa'bu’b become less
inclined upward in the corallite. Thus, the number of é’c.ructures re~
sembling septa seems to decrease in sections successively higher in the
corallite. Thin major septa are joined in palmate groués abdut the
axial column in immature stages, but become shortened near the calyx.

. Genotype, L. vescum Moore and Jeffor'ds (1945). Pénnsylve.nian (Upp‘ei'
Carboniferous).

Claviphyllum Hudson, 1942 (pl. 2 ‘figs. 1-11).-- Relatively small
corallites are assigned to this genus'.r They a;'e ‘characterized by an
~ elongate, only slightly thickened counter septum, and in mabure stages,
by the elongated, rhopaloid ‘nature of the thirdyand fourth pairs of

major septa on the cardinal side of the counter séptum, and the second
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EXPLANATION OF PLATE 2

(A1l figures 3 times natural mize. Transverse sections are
oriented with tﬁe cardinal septum at bottom; protosep?a are
indicated by small arTOWS . Longitudinal sections are mdstly
at right angles to the counter-cardinﬁl plane; the position
o@&ransverse sections i1s indicated by small italic figunes.)

’ , Page
1-11--Claviphyllum eruca (McCoy), genotype of

Claviphyllum, from the El zone, Mississippian

(Lower Carboniferous) in Scotland and Enpgland

(Figure 1 after Thomson, 1883; figures 2-3,7-9

after Hudson, 1942; figures 4-6,10-11 after

Hill, 1940)., = = - = - - - - - e 42

12-16~~Lophocarinophyllum acanthiseptum Gprabau, geno=-

type of Lophocarinophyllum, from the Taiyan series,
Mississippian (Lower Cagrboniferous) in China 4

(After Grabau, 1922). --------------- 41

17-22-~Kinkaidia trigonalis,Easton, ganotype of
Kinkaidia, from the Kinkaid limestone, Elvira
group, Mjssissippian (Lower Carboniferous)
in Illinois (After Easton, 1945). - - e e e - o - 45

23-24~-~Sinophyllum pendulum (Grabau),genotype of

Sinophyllum, from the Permian in South China

(After Grabau, 1928). Sinophyllum is here

considered to be a junior synoﬁ&m of Lopho-
phyllidiume = - - = - - R T - 37
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and third pairs of septa on the cardinal side of the alar septa. Tabulae

are numerous, anastomosing, and steeply inclined. Alar pseudofossulae

are not well defined. Genotype, Cyathopsis? eruca McCoy (1851). Miss-
issippian (Lower Carboniferous). ‘

Kinkaidia Easton, 1945 (pl. 2/ figs, 17-22) .~ The corallites are

characterized by a relatively open interio:c" that lacks deposits of
stereoplasm even near the apex. The counter septum is elongated but

not consistently thickéned. Alar and counﬁei' 1atAeral' sépta. are distinct-
1y elongated also. Tabulae rise regularly from the theca to the column.
Alar pseudofossulae are not well developed. Genotype, K. trigonalis
Easton (1945). Mississippian (Lower Carboniferous).

Fasciculophyllum Thomson, 1883 (pl. l/.figs. 7-8).— This genus is

poorly known if F. dybowski is generically distinct from C.? eruca.

The t;ype Specimen is relatively small and bears a tk{ick thec'a. Septé
are long, thin, and not thickened axially. Ontogenetic development and
features shown by longitudinal sections are lacking. ’Geno’cype, F.

dybowski Thomson (1883). Mississippian (Lower Carboniferous).
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Key to Lophophyllidid Genera;

Family Lophophyllidiidae: Solitary corallites having solid ;xial
column, shortened cardinal septum, elongate counter septum extending to
the column near the apex, counter quadrants accelerated, and well-de-
fined septal grooves.

Septa and column bearing carinae . . « + « » « o o Lophocarinophyllum.

Septa and column lacking carinae ‘
Axial column absent or discontinuous
in mature stages . . .'. e o s s s s s s s e s e e nggggglgggg
Axial colum continuous in mature stages '
Tébulae steeply inclined, vesiculaf
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 alar septa elongated and rhopaloid . Claviphyllum
Major septa subequal: septa-like structures '
near apex fbrmed by tabulae . « + « « « . . LOphotichium

Tabulae not notably vesicular or steeply inclined
Axial column large, cylindrical, characterized

by radiating laminae and intercepting

growbh 1ayers .+ o« o« o o o« o« o o « o« o « Lophophyllidium
Axial column laterally compressed, contain- ’
ing median lamina but no radiating laminae
Major septa unequal: alars and counter-
laterals elongated « « o« « &« o « « & « «» Kinkaidia
Major septa subéqual: none consistently

elongated e o & o s o e 0o e s o s & o StereOS'bIlus

1. Data are insufficient to include Fasciculophylium.and Malonophyllum

in this key.
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PHYLOGENETIC RELATIONSHIPS

This study of Pennsylvanian species of lophophyllidid corals
furnishes few data on the relationships of these corals, inasmch as

the oldest types —- Lophocarinophvllum; Claviphyllum, Kinkaidia, and

Fasciculophyllum — occur in Mississippian (Lower Carboniferous) rocks,

and Lophophyllidium, Lophamplexus, Stereostylus, and Lophotichium are

first recdgxﬁzed :Ln early Pennsylvanian ’deposits. Moreover, phylogenetic
relationships are not easilj determined for most rugose céréls (Lang,
Smith, and Thomas, 1940, pp. 1-5).

Tentative conclusions regarding the development of the lophophyl-
lidid corals and their interrelations are presenf.ed here in order to
illustrate the status of éresent knowledge and to indicate r;eeded addi~-
tional study.

Features shown by the apical regidn of ‘lophophyllidid cbrals , such
as accelerated development, zaph:c'en’c,hid2 patt‘erryl‘oi‘ tﬁe ~‘ sép’;,as lack of
Lzspecialization oi‘ the counter Septmn, and prominent pseudofossulae of
many species, suggest that the ancestral forms were similar or allied

to the so-called zaphrenthid types of Mississippian age. The nature of

2. Zaphrenthid, as used by most authors, refers to simularity with the
Mississippian (Lower Carboniferous) species which have been placed in

Zaphrenthis (Zaphreht.is 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 uncerf.ain,/ inasmuch as
internal features of the type are not known. Therefore, use 61‘ 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 dis-
sepiments) also suggest affinity with these corals.

Zaphrenthid species of the Lower Carboniferous Qf Europe,.  such as

"Zaphrentis" parallela Carruthers (1910), "Z." disjuncta Carruthers

(1910), and "Z." delanouei Ddwards and Haime (1851), include solitary
conical to cylindrical coré.llites that contain a cardinal fossula, alar |
pseudofossulae, and a vzaphi'evnthid mamner of septal insertion. Tabulae
are present, but dissepiments are lacking — a primitivé trait.‘ Certain
species are characterized in the immature stages by a pinnate arrénge—
ment of the major septa abqut the large cardinal fossula a.t.'zd 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 a.x:Ls in sections close to the é.pex, whereas
it sh:ﬁ'ts toward the counter septum higher in the corallite. Subsequent
development of this group seems to have occurred by divergence along
several different J.ines. ' The accentuation of the breviseptal ‘develOp-—

ment is seen in "Z." disjuncta, "Z." tenuis Hudson (19442), and in the

species assigned to Allotropiophyllum Grabau (1928) by Hill (1940,

p. 125). Development along a tachylasmoid trend seems to have led to
the species included in B.hc:palola.sma.3 Hudson (1935). A tendency towards
the strengtherﬁ.ng of the axial region by continued close proximity of

the major septa and the depﬁosi»tion of stereoplasm about their imner edges

may have resulted in pre-lophophyllidid types. Rbtiph;zllmn Hudson (1942)

3. Rhopalelasma [sicﬂ of Lang, Smith, and Thomas (1940). These authors
have emended the original spelling of numerous generic names appJ_'i.ed 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‘axi_ally by stereoplasm so as to
form. a relatively large axial colum. As shown by Hudson (1944, pls.
56 and 57), some species of Rotiphyllum show a{tendency towards elonga-—
tion and axial swelling of the ‘counter septum, and a slight reduction
in the cardinal septum. Similarly, Z. .tenella ¥iller (1891), which is |

the genotype of Neozaph:;'en’ois Grove (1935), has an'eJTongated counter

septum that is superimposed on an earlier zaphrenthid septal pattern
(Grove, 1935, pl. 13, figs. 8 and 10). A similar tendency towards the |
elongation of the counter septum in advanced stages is seen in

Triplophyllites palmatus Easton (1944a, pl. 8). Seemingly, a contimed

specialization of the inner edge of the counter sepbum as an axial sup—
port, and a more rapid shortening of the majbr septa could have led to -
the lophophyllidid types. ' |

The transition from a lississippian zaphrenthoid coral, such as

Rotiphyllum, Neozaphrentis, or Triplophyllites, to a lophophyllidoid

coral is not démdnstrated now by any known series of species or
ontogenetic development within a sﬁecies., Moreover, it is probable that
more than one of the i'elatéd zaphrenthids or other ancestral coral have
given rise to lophophyllidids. Continued ontogenetic study of these and
allied corals should clarify the rélationships.

. The ontogenetic énd phylogenetic development of rugose.corals, as’
has been observed in a large number of genera, precludes the derivation .
of lophophs.rllidoid corals that lack dissepiments from the specialized

Mississippian species included in Lophobhyllum and Koninckophyllum,

Lophocarinophyllum, which is reported from Mississippian rocks of

China, seems ancestral in time and structural features to the Pennsyl-

vanian genera Lophophv}.]idimn, Stereostylus, and Lophamplexus. Serial
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transverse sections of corallites referred to Lophamplexus show a grad-
ual development from Stereostylus by a reduction 1n the ax:.al column
and a tendency towards a Breviseétal_ phase. The stratigraphic occur-
rence of the spec;i.es of Lophamplexus and their relative specia]iza‘hion
indicates, however, that this genus is polyphyletic in origin. The

apicai region in Stereostylus and Lophophyllidium is relatively similar

in major structural features. Thus, Lophophyllidium may have developed
from Stereostylus by increasing specialigzation of the column and other
elements. Contimued accentuation of ra.diating and circumscribing laminae

of the column and increasing specialization in Lomophyllidium-seem to

have produced an undescribed Upper Permian coral that dontains a few
scattered dissepiments.

The anastomosil?g nature of the steeply inclined tabulae and num-
erous septa of Claviphyllum suggest that further mod:’i‘ica:bion might

have produced corals similar to Lophotichium. Kinkaidia, however,

seems too specialized in septal development to have given rise to

Stereostylus.,
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CLASSIFICATION OF PALEOZOIC CORALS |

Solitary and colonlal Paleozoic corals that are characterized by
1nsert10n of major septa at four points are included in the Rugosa
Edwards and Haime (1850). This group is recognized as a subclass of
the Anthozoa in the phylum Coelenterata. The terms Tetracoralla
Haeckel (1872) and Tetfaseptata Grabau (1§22) have been used also to
indicate this four—i‘oid grouping of the septa, but the Rugosa is an
older and much moré generally adopted name. Pract:.cally all rugose
corals have only two cycles of septa (major and minor sep'ba), and com~-
monly they contain tabulae. Dissepiments may form an,important,part
of the internal'structure’ or they may be lacking., BRugose 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;
Haeckel, 1876; Nicholson and Lydeékker, 1889; and Pocta, 1902), there
is no generally accepted basis for division of rugose coralsvin‘bo orders..
Seemingly, microscopic characters of the septa and -the mammer of septal
insertidn comprise important distinctions that may merit diagnosis as
characters of ordinal rank when they can be applied to a larger percent-

age of the genera.

DESCRIPTIONS OF GENERA AND SPECIES

Genus LOPHOPHYLLIDIUM Grabau, 1928

Solitary lophophyllidid corallites of medium size and Thaving gently

curved or straight conico-—cy]jndrical'form are included in this genus.
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‘The relatively thick theca bears prominent septal g:_'oovesb, and trans-
verse wrinkles and growth liqes are developed in varying degrees. |
Radicles are well developed or absent. The calyx, which is deep, is
characterized by a spikelike column fhat projects upward from the cen-
tral part of the 'sloping calicular i‘loor. Major septa may {ae straight
or slightly curfred; and they are thickened at the inner edge in the dime
mature r‘égion. Except for the counter septum, they do not reach the
column, althéugh deposits of Stereoplasm'conmlonly join the sgpta a.nd‘
axial region more or less solidly. The counter septum is elongated and
thickened axially to form the column. ”I‘he cardinal septum is thin, ap- |
preciably shortened, and ﬁes in a large fossula. Alar pseudoféssulae
are not developed prominently. ‘In the mature i‘egion, ma;jor septa ai'e
subequal, straight, relatively long, and separated from the axial
’ co;l.umn. Short minor septa may be observed in the upper portions of
some species, although their grooves on the exterior of the theca sug- |
gest earlier inseftion.

A relatively lai'ge 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 m;i_d-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 sur-
rounded by relatively dense deposits Qf stereoplasm. Tabellae-like
structur.es s which probably are growth layers, may develop within the
colum 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 at—
tachment with the cardinal septum. '
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Tabulae are more or less numerous in some speciés, although the
interior of many corallites is so thickened by stereoplasm as to con-
ceal these structures. The tabulae, when observed, slopé upward rather
steeply from the periphery, flatten out somewhat, and then rise abruptly
: :;13 they approach the axial column. ] Because of the thickening about the
edges of £he major septa in early mature portions 6£ corallites, tabulae
ma.y'be visible in longitudinal section only between ‘the theca and this
imner wall, and between the immer wall and the axial columm. Dissepi-
ments are absent. |

Genotype.—— Cyathaxonia prolifera McChesney (1860), Missourian,

Pennsylvanian (Upper Carbor;iferous) 5 Illiﬁois. -

Discussion.-~ lany features of the relationships and taxonomic
difficulties involved in the recognition of this genus have been re-
viewed at some length (Jeffqrds s 1942, pp. 201-213), and they are merely
summarized here. v |

Late Paleozoic lophophyllidid coréls of North America and other
parts of the world were assigned for many years to the genus Lophophyllum
Edwards and Haime (1850), which has L. konincki Edwards and Haime as
genotype. Re-examination of corals from the type locality of'the geno-
type (Carruthers, 1913) has suggested that L. konincki is a junior syn-

onym of Cyathaxonia tortuosa lfichelin (1846). On the basis‘ of features

observed in C. 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 laAck‘ of

dissepiments,
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-

Lophophyllidium, however, has not yet been accepted in all quarters.
Some workers éfe reluciant to submerge widely adopted usage in ordér to
follqw requirements 6f the International Rules for Zoological Nbﬁencla—
ture; others have been confused by certain miéleading descriptions‘of
morphologic features, such as the erroneous ideﬁtification of tabulae
as dissepiments; and some BEuropean workers have céngluded that Car-
ruthers was mistaken in concluding his specimens to be conspecific with
L. konincki. Inasmuch ag available pbjective information suggesﬁs that
- L. konincld is not congeneric with Q. prolifera (Lang, Smith, and
Thomas, 1940; Smith, 1941), taxonomic confusion is lessenéd appreciably

by the recognition of Lophophyllidium as a valid genus until such time

as further studies are made on L. 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 all lophophyllidid corals having

a persistent columnm were included in Lophophyllidium. Subsequent

studies have shown that distinct types of lophophyllidids can bé recog-~
nized in the Pennsylvanian coral faunas, each type being characterized
by a combination of sevéral characters. Therefore, Lophophyllidium is
here restricted to épecies having a relatively 1arge‘axiéi coluﬁn thaﬁ
contains radiating laminae and commonly a much thickened apical portion.
The curved elongate conico-cylindrical shape is characteristic of all

but the spinose species.

The genus Sinophyllum Grabau (1928), with Lophophyllun pendulum

Grabau (1922, p. 48) as genotype, was proposed to include éoralé
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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 to differ also in having an innei' wall formed by flexed ends of
major septa. Inasmuch as observations on Pemnsylvanian and Permian
lophophyl]idid corals have indicated that the immer wall seen in illus-
trations of the genotype species of Sinophyllum (vpl'. 2, figs. 23;24)

does not differ from that of other: lopﬁophyllidid corals, and as the
diameter and shape of the axial column élone were judged not sufficiently
diagnostic to warrant generic separation; Sinophyllum was considered a

junior synonym of Lophophyllidium (Jeffords, 1942, pp. 209-210). Later

study, embracihga considerably larger number of specimens , indicates,
in fact, that features of the axial column can be correlatgd with other
characters so as to consfitute a valid basis for generic division of

~ these corals. Thus, cora].'l.iﬁeé having'avrelatively large cylindrical
column that contains radiating and intersecting laminae form one 'geng‘bic

group (Lophophyllidium), whereas another group (Stereostylus) includes

those species characterized by a relatively smaller é.nd laterally com—
pressed column that lacks radiating laminae. Inasmuch as both

Lophophyllum Réndulwn, the genotype of Sinoph 1lum, and C. prolifera,

the genotype of Lophophyllidium, are characterized by these 'radiating

laminae and circumscribing 1ayers s they belong with the former group.

Therefore, Sinophyllum is still considered to be a junior synonym of

Lophophyll1idium. o
Lophophyllidium is distinguished from Lophocarinophyllum by the

lack of carinae, from Lophamplexus by the persistence of thé axial

column throughout the corallite, and from Lophotichium by the larger

column and the markedly less inclined character of the tabulae.
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Figure 5. Diagram showing relationship of the
length of corallite to diameter at different

growth stages in Lophophyllidium hadrum, n. spe.,

L, wewokénum, n. sp., and L. plummeri, n. sp.
Corallites belonging to these species are rather
similar in form and size. These data,'however,

indicate that L. hadrum is the most cylindrical,

L. _wewokanum the most conical, and L. 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 Stergostylus, and in earlier
papers these corals were not separated. The character of the axial col-
umn as seen in transverse section, however, particularly the radié.ting

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 (texb fig. 5), thicker theca,
extensive deposits of stereoplasm, and a rounded projéction of the
column into thé cardinal fossula in adult stages; - Moreover, the septa

in Lophophyllidium increase in radial length proportionately with in~

creasés in the diameter of the corallite, whereas in Stereostylus the
septa become relatively short in r;alation to the diameter 6f tréhsverse
sections (text fig. 4). ,

Besides the genofype and other species here referred to Lophophyl-—
lidium, the genus includes the corals descriﬁed as Lophophyllum |
" proliferum (McChesney) Brown (1909) , Girty (1915a, p. 19) » Soschkina
(1928, p. 371), and Huang (1932, p; 23) ; L. groi»‘undum (Edwards a.nd‘

Haime) Croneis (1930, p. 134); L. pendulum Grabau (1922, p. 48; 1928,

' p. 100); L. proliferum sauridens White (1877, p. 101) and Kayser (1883);

Lophophyllidium magnificum Jeffords (1942, p. 238); L. extumidum Moore

and Jeffords (1945, p. 93); and L. eastoni Moore and Jeffords (1945,

p‘. 108), and probably other forms too scantily described and illﬁé‘brated

to permit recognition of significant'fea'bures. ) |
Occurrence.~- Pennsylvanian (Morrowan to Virgilian) and Permian

(Wolfcampian to lower Guadalupian) of North America, and Lower Permian

of Russia and China,
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-

spinosum

‘L. lanosum

Lt toniforms

j _ Lophaphyllidivm ;. L. asarcum

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 sﬁippled portions indicate probable

restoration of incomplete specimens.
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Lophophyllidium hadrum Jeffords, n. sp.

Plate 3, figures 1-4; plate 8, figure 1; text figures 5-6.

This species comprises elongate corals that are conic'ofcylindrigal
in the lower part and cylindrical above. Commonly the corallites are
curved slightly in the alar plane, particularly in the apicai region.
The theca is very thipk, and externally it bears sharply inciéed lpngj.—
tudinal grooves and ridges. Transverse markings consist‘of a few growth
lines and relatively numerous natrrow wrinkles. The calyx is deep a.nd
contains the large column at.,the axis. Radicles are lacking. The com-
plete type specimen is 37 mm. .in length and 16.3 mm. in diaméter at the
calyx. The varia;tion iﬁ size and form is shown on text figure 5.4

The distinctly conical apical part of thege corallites is char-
acterized by a shortened cardinal septum, a counter septﬁm that is long
and considerable thickened axially, and long thickened major septa. |
These septa are joined to the colum and to each‘other by thick deposits
of sbereoplasm. Tj"p:ically, the corallite is completely filled except
for .the‘ interseptal sp.a.oes midway Be‘bween the theca and"the ax:Lal region,
Somewhat higher in the corallite, the septa withdraw slightly from the
column and become rhopaloid. Stereoplasm may i‘i].'!.‘some of the spaces
between the septa and the column. The counter septum is attached to the
colum, although it is very thin in relation to the large cylindrical
column. In higher ;ections the septa maintain foheir slightly rhopaloid

character except in the calyx Whexje they are thin. The cardinal septum
remains notably shortened, and the counter septum withdraws from the ‘
cqlumn so as to become shorter than adjacent metasepta. The septal

formula in the apical region of the type specimen is K 6 A 3C3A7K, |
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In the calyx it is K8 A3C3A8K. Minor septa are relatively short.

, Th;e axial column ié 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 1arge oval colum that
is separated from the counter septum. A median lamina and several
radiating laminae, which éeem not to match the position of septa, char-
acterize this and later stages. Thg 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 corallites, the column may be
more ‘oz" less open so that the laminae appear as solid structures that
are enclosed in porous stereoplasm. Tabulae are largely concealed 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 calyx;).
pseudofossulae are i_nconsbicuous in the immature stages and are lacking
higher in the corallite. |

Discussion.-- The corals referred to this species are distinguished
readily from associated corallites belonging to Stereostzlus by the elon-
gated curved conico-cylindrical form and the lack of radicles. These

corals are not,abl:} smaller in diameter than Lophophyllidium plummeri,

n. sp. and L. Wewokamﬁn, n. sp (te:;b fig. 5), and the mature corallites
are much largef than those of L. asarcum, n. sp. and L. lanosum, n. sp.
L. pijr_u_@ approachesé. p' foliferum (McChesney, 1860) in the number of
tabulae and moderate specialization of the axial column. Thésé species
may be 'separated, however, by the greatl& thickened theca and lesser

amounts of stereoplasm found :Ln L. hadrum.
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Occurrence.— Cherokee shale, Desmoinesian s&eries, Pennsylvanié.n
(Upper Carboniferous). The ﬁype material was collected by J. B. Owen
from the Cherokee shale at Tillman pit, NB NE'sec.'AQB, T, 42 N., R. 26
W., Henry couhty, Ifissouri (Uﬁi‘v. Kansas loc. 323). Other épéc:imens
are froxﬁ the Cherokee shale, 2 miles west of Pittsburg, Cherokee county,
Kansas (Uniy. Kansas loc. 5136), and the State Park, Crawford county,
Kansas (Univ. Kansas loc. 999); abundant material from the cap rock
above the lfineral coal collected by R. C. Moore and H. W. Cdmpton along
the road in secs. 4 and 8, T. 31 S., R. 24 E., southwest of Pittsburg,
Kansas "(Univ. Kansas locs. 7870 aﬁd 7874); and from a limestone in the
upper Cherokee shale at a strip pit, 3 miles west of Cneta, Oklahoma

(Univ. Kansas loc. 2959).

Material studied.—- About 200 corallites were included in the
available material, and _represéntatiVe specimens‘ were‘sectioned for
study. ’

Type.—— Upiversity of Kansas, specimen‘ 323-21b, from Tillman pit,

Henry county, liissouri.
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EXPLANATION OF PLATE 3

(A11 figures S‘tiﬁes natural size. Transverse sections are
oriented With the cardinal septum atkbottom; protosepta are
indicated by small arrows, 'Longitﬁdinal secpions'are at
right angles to the‘counter-cardinal plane; the position
of the transverse sections is indicated by small italic

figures.)
Page

Lophophyllidium hadrum Jeffords, n. sp.,from the Cherokee

shale, Desmoines1an series, Pennsylvanlan (Upper
Carboniferous), Kansas and Missouri. -« = = = =« =« - = 60 .
la-e--Specimen (Univ. Kansas no. 5136-21a) from the
Cherokee shéle, 2 miles west of Pittsburg,
Cherokee county, Kensas, a-d, Transverse
sections showing the gradual decfease in
stereoplasm and incrgﬁse in complexity of
the colum upwaed in the corallite. e,
- Longitudinal section slightly out of the
axial plane aﬁ the base,
2a-d~-Specimen (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, Missouri. a-c, Transverse

sections., d, Longitudinal section.
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N Page

Ba-o--Type specimen (Upiv. Kensas no. 323-21b)
from the same locality as figure 2., 'g:g, §
Tpansverse sections indicating the porous
nature of the axial column within the calyx.
e, Longitudinal section showing the thickened
apical region and numerous tabulae in the mature
portion.

4a-c--Specimen (Univ. Kansas no. 7870-21b) from’
the cap rock ébove'the Mineral coal,v
Cherokee shalé, along road in secs. 4
and 8, T. 31 S., R. 24 E., southwest of
Pittsburg, Kansas, a=-b, Transverse
sections. ¢, Longitudinal section shewing
the elongate conico-cylindrical form

typical of this species,
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Plate 3
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Lophophyllidium wewokanum Jeffords, n. sp.

Plate 4, figures 4-7; plate 8, figures 4-5; plate 9, figure 43
text figures 5-6. |
Lophophyllum profundum GIRTY, 1915, U. S. Geol. Survey Bull. 544,

page 19, piate 2, figures 1-6a, plate 6, figures 12, 14.

This speqies includes quera’c.ely large corallites having an evenly
curved conico-cylindrical form. The theca, which is thick, bears sharp
septal grooves and broad flattened interseptal ridges; tr‘ansvefse
wrinkles are rare although growbh/ lines occur in abundance. Radicles
are lacking. The calyx is relatively deep and contains a large striated
bladelike column in the lower portion. The type. specimen is 36 mm. in
length and 13.3 mm, in maximum diameter at the calyx. The form of the
corallite and range in size are shown in text figuré S |

The interior of these co;-a]lites is notably thickened by stereo-

plasm so that features. of the immature re'gion are largely concealed.
Near the apex sepf,a are long except for the mch shortenéd cardinal
septum. The counter septum is extended into th'e’colu.mn. In early ma-
turity septa reach nearly to the column and thejr are slightly rhopaloid;
the cazfdinal septum is very short and the counter "septum is not con-
tinued 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 thinrplates nearlj to the column. Minor septa are develéiaeci near

the calyx but they remain rudimentéry. _ The septal formula about 6 mm.
above the apex of the type specimen is K7 A 3C 3 A 7 K, and in the
calyx it is K 8 A 4 C 4 A 8 K. These formulae indicate the strong

counter acceleration.
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The axial column is relatively large throughout the corallite and

in longitudinal section it appears to be made up of conical lam:ina;e.v .
In transverse sections near the apex the colﬁmn is oval in outline and
attached to the counter septum. Sections higher in the corallite show
thaﬁ the column is nearly cylindrical except for a sharp poiht project—
ing into the cardinal fossula, A median lamina, radiating laminae, and
circumscribing layering is corispicuous in transverse sections. These
circumseribing markings and the conelike structures seen in longitudinal
sections represent growth layers that are secondary to the median and
radiating laminae. Whereas these growth layers constitute a conspicuous
feature of the column in polished sécti_ons, the mediaﬁ and radiating
laminae alone are evident in thin sections of the c_élumn.' 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 conspiéuous open
space as seen in transverse sections‘ in the thickened immature region.
Alar pseudofossulae afe scarcely-ident_ifiabie. :

| Discussion.—— Girty (1915) classified the cqrals of the Wewoka

formation as a conico-gyljndrical form, Lophophyllum proliferum

(McC‘hesney) and a radicle-bearing form described as L. proliferum var.
radicosum, He noted many features of corals here described as Lophopb.zl—

lidium wewokanum and recognized that these corals differed materié.]ly

from some other lophophyllidid corals, Girty's observations 6n these
corals are confirmed except that the radicle-ﬁearing species do not

seem to be gradational from the conico-cylindrical species, here named

Lophophyllidium wewokanum.
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This species clnosely resembles L. plummeri, n. sp. from the Way—-
land shale of Texas in géneral shape‘ of ﬁhe cdra]lité s large axial
column, and extensive /’deposits of stereoplasm. L. wewokanum is dis-
tinguiéhed, however, by the broader corallite form (téxt i‘:.g 5),
greater vnuinber of major septa, and notably shorter éardinal sep’bum.'

'The breadth of the corallite and the larger coiumn clearly separate'
L. wewokanum i‘ror‘n L. hadrum, n. sp. which occurs in the Cherokee shale.

Occurrence,~ Wewoka formation, Desnibinsiaﬁ séri}é‘s s Pennsyle%mian ‘
(Upper Carbohiferqus). The type material is from cen. W.side sec. 25,
T. 5 N., R. 8 E., 1 mile northwest of Allen, Colé‘ate quadrangle, Okla-
homa (Univ. Kahsas loc. 2109). Obﬂer spec;ijnens are from near railroad,
cen. S. side sec. 32, T, 7 N., R. 9 E., west of Lake Holdenmle, Wewoka
quadrangle, Oklahoma (Univ. Kansas loc. 1166); west of cen, sec.’2‘4,

T. 5 N., R. 8 E., Colgate 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. Xansas loc. 2103). These
corals have been collected by R. c. loore, N. D. Newell, and L. M. Cline.

Material studied.~— Approximately 300 corallites were cohtained in

the collection, and 23 specimens were sectioned for study.
Lype.— University of Kansas, specimen no. 2109-21d from 1 mile
northwest of Allen, Okla.
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EXPLANATION OF PLATE 4

(A1l 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-cardinal plané; the posttion

of the transverse sections ia indicated by small italie

figures.) o
_ age

Lophophyllidium asarcum Jeffords, n. sp., from the Bur-

roak shale member, Deer Creek formation, Shawnee
‘group,'Virgilian series, Pennsylvanian (Upper
Carboniferous), at a quarry along U, S. Hjghway

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

Oklahomae = = = = = = = = =« « = - . e e e e e e - 83

la-e--Specimen (Univ. Kansas no. 2é75~216). Eéﬁ,
Tpansverse sectiong; 8, Longitudinal section.

2a~c-~Specimen (Univ., Kansas»no,\2675-21c). a=b,
Transverse sections. ¢, Longitudinal section,

3a=f--Type specimen (Univ. Kansas no. 2675-21&)
showing the inéreasing complexity of the
axial columm upward in the corallite. a-=e,
Transverse sections., £, Longitudinal

section.

Lophophyllidium wewokanum Jeffords, n. sp., from the

Wekaayformation, Degsmoinesian series, Penn-

sylvanian (Upper'Carboniferous), Oklahoma, -

66
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-Specimen (Univ. Kansas no. 2480-2la) showing

the decrease in stereoplasm in the upper parts

of the corallite. Collected from west of cen.

5-~Ty

sec. 24;‘T. & N., R. 8 E., Colgate quadrangle,
Oklahoma. a-c, Transverse sections. 4,
Longitudinal section.

ansverse section in the calyx of specimen
(Univ. Kansas no. 2109-21c) from the type
locality, con. W, side sec. 25; T. 5 N.,

R. 8 E,, 1 mile northwest of Allen,

Oklahomé;

6~~Tranaverse section of a small specimén (Univ,

Kansas no, 1166-21a) from cen. S, side sec.
32, T. 7 N., R. 9 E., west of Lake Holden-

ville, Wewoka quadrangle, Oklshoma.

7a-c—-Transversegsections of the type specimen

(Univ. Kandas no. 38109-21d) from the same

locality as figure 5.
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Lophophyllidium coniforme Jeffords s N. SP.

Plate 5, figures 3 and 5, plate 6, figures 1-9, plate 9, figures
1-2; text figures 1-2, 4~6. | | '

Relatively small straight corallites having a conical form are in-
cluded in this species. Ixceptionally la‘rge’ individuals beco'me slightly
cylindrical ‘in the upper parts, and the lowermost few_x;ﬁ.llimeters of a
few specimens may be strongly curved. The theca is thick and it bears
sharply incised septal grooves;‘ﬁtransverse wrinkles are inconspicuous.
The point of attachment is confined to a very small area at the ape‘x,‘
and radicles are lacking. A striated bladélike axial c__oiumn projects
strongly into the lower part of the deep QM. The tjpe specimen is
17 mm. in length and 10,8 mm. in maximum diameter at the calyx. Varia-
tion in size and form of these corallites is indicafed in text figures
| 1 and 2; |

The immature region of this species is characterized by relativeiy
long septa that are joined to the; column and about their innér edges by
stgreoplasm. The cardinal septum is thin butv‘not markedly shortened,
and the counter septum extends into the colum. In eazfly maturity
stereoplasm is restricted to the axial region ahout the column and
rhopaloid edges of the major septa; intersepjbal spaces at the periphery
are open. The cardinal septum is thin and short; the coun{;er septum .
is separated from the column although it may reéch to the periphery of
| the colwnh. Other major septa extend more than half thé ‘distance to
the axis., In the mature region septa are loh,g and rhopaloid except fob
the short cardinal septum. Within the lower part of ’c.hé calyx the septa

are long, thin, and bilaterally directed about the counter—cardinal
plane. Major septa increase in length regularly throughout growth

4
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(text fig. 4), and the rate of insertion of sépt‘a decreases but: slightly
in maturity. The septal formﬁla about 3 mm. above the apéx of the type
specimen is K 4 A 2 C 2 A 4 K, and in the calyx it is K 6 A 3C 3 A 6 K.
Minor septa occur as rudjmentary 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 major septa by stereoplasm,  Higher in the corallite the
column sei)arates from the counter septum and becomes moré cylindrical
in form; it contains proﬁlinént circumscribing growth layers and indis-
tinct median and radiating laminae. Tabulae are largely concealed by
the dense deposits of s.tereop‘lasm,' but in a few longitudinal secﬁioné
they are observed as relatively rare structures that rise steeply from
' the theca to join the column or thickened area about the axial edges of
the septa. The cardinal fossula is lafge and in early stages it forms
a prominent open space about the thin cardinal septum. Alar pseudo-
fossulae are not large, but in the thickened inﬁnature region they form
- slightly larger spaces than those betweeh mefasepta,

‘ Discussion.—-- This species is’ch‘aracterized by a small conical
form that becomes cylindrical only in a few l4arge individuals_. Tt may

be separated from other species of Lophophyllidium readily by the small

size, conical form, and bilateral arréhgement of the sepsc.a in the calyx
about the counter-cardinal plane. L. coniforme seems to show several
primative characters, such as a conical form, pronﬁheht alar pseudo-
fossulae, strong bilateral symmetry, and a relatively simple column for

. this genus. Whereas the structure of the amal column indicates that

this species belongs in Lophophyllidium, other features approach those

of Stereostylus distinctus (Jeffords, 1942) and other species 6f the

S. newelli group.
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QOccurrence,—— Lansiﬁg and Pedee groups, Missourian series, Pennsylvanian
(Upper Carboniferous). The type specimen is from the Vilas shaie, Lan-
sing group, 2.5 miles west of Watm, Washington county, Oklahoma (Univ.
Kansas loc. 1764). Other Speciméns are from(the same formation 0.25
mile northwest of Wann, Oklahoma»(Uﬁiv. Kansas loc. 1874 and 2212); SE
sec. 20, T. 29 S., R. 13 E., north of Copan, Washington county, Olla-
homa. (Univ. Kansas loc. 2209); along Kansas Highway 47, 6 miles eést'
and 0.5 mile south of Fredonia, Wilson county, Kansas (Univ;'xansas loc.
7713). This speciés occurs also in the Hickory Créek shale member,.
Plattsburg limestone, Lansing group at NW cor. sec. 10, T. 27’3., R. 17 |
E., Wilson county, Kansas (Univ. Kansas loc. 1727); on east-west road, |
SE cor. sec. 32, T. 28 S., R, 1é*ﬁ., about é;5lmiles east of Roper,
Vilson county, Kansas (Univ. Kansas loc. 1745); brick plant quarry, cen.
sec. 33, T. 29 8., R. 16 E., Wilson county, Kansas (Univ. Kansas loc. |
1753); and SE NE sec. 3, T. 30 S., R. lS'E.,>southeast.of Fredonia,
Wilson county, Kansas (Univ. Kansas loc.AABAA);- The Budora 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., Mbﬁtgomery coﬁﬁty,
Kansas (Univ. Ksnsas 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 Copan, 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 5., R. 13 E., Washington coﬁnty, Oklshoma (Univ. Kansas loc; 7885) 3
and old railroad cut, 5 miles north of Copan, Oklahoma (Univ.'Kansas loé.

7023). Representatives of this species were identified also from the
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Weston shale, Pedee group at a brick plant. quarry, hear cen, SE sec. 1,
T. 9 S., R. 22 E., southeast o;é Leavenworth; Leaﬁv_enworbh county, Kansas
(Univ. Kansas loc. 1710); quarry north of airfield, Leavenworth, Kansas
(Uﬁiv. Kansas loc. 5071); railroad cut near brick plant, east of- Perul,
Chautaugqua county, Kansas (Univ., Kansas‘ loc. 6784) s 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-
proximately 30 rvepresentative corallites were sectioned for study.
Type.— University of Kansas, specimén no. 1764-21f from the Vilas

shale, 2.5 miles west of Wann, Okla.



EXPLANATION OF PLATE 5
(A1l figures 3 times natural size.)

Lophophyllidium spinosum Joffords, n. sp., ffom the -

| Gpaham group, Cisco (Virgilian) series, Penn-

sylvanian (Upper Carboniferous), = = - = = = = = =

1--Specimen (Univ. Kansas no. 7758~21a) from the
Jacksboro iimestone, at Rock Islandfailroad
cut, 3.5 miles southeast of Jacksboro,
Jacks county, Texas. |

2--Type specimen (Univ. Kansas no. 1157-22c)
from the Wayland shale, 1 mile west ofﬁ

Graham, Young county, Texas.

Lorhophyllidium coniforme Jeffords, n. sp., fr&m the
Lansing and Pedee groups, Mjssourian series,
Pennsylvanian (Uppsr Carboniferous). = = - - = - =
3--Specimen (Upiv. Kansas no. 7023-2ih) from the

Eudora shale member, Stanton formation, .
Lansing group, at 0ld railroad cut, 5
miles nortlr of Copan, Washington oounty,
Oklahoma .

B5--Specimen (Univ. Kansas no. 7023-21lg) from the

same locallty as figure 3.

ve

Page

72



Page

¢ ™

Lophophyllidium plummeri Jeffords, n. sp., from the

Graham group, Cisco (Virgilian) series, Penn~

gsylvanian (Upper Cgprboniferous), = = = = = = - - - 90

4--Specimen (Univ. Kansas no.‘7767-21a) from the
Jacksboro limestone, 4.5 miles east of

Jacksboro, Texas,

Stereostylus adelus Jeffords, ni Sp., from the Strawn

(Desmoinesian) series, Pennsylvanian (Upper

Carboniferous). e e - e e e e e e . e = - e -

‘g--Speéimen (Univ. Xansas no. 546-2}1) from the
East Mtn. shale, Lone Camp group, at-brick

plant, 1 mile east of Mineral Wélls, Texas, |



5

Plate



79

EXPLANATION OF PLATE 6

(A1l figures 3 times natural size. Transverse sections are
oriented with the cardinal septum at the bottom; protosepta
are indicated by small arrows. Longitudinal sections are

;at right angles to the counter-cafdinal pléné; the position.
of transverse sections 1s indicated by small italic figures.)

Page

Lophophyllidium coniforme Jeffords, n. sp., from the
Lansing~and Pedee groups, Missourian séries;
Pennsjlvanian (Upper Carboniferous). = = = = = = == 72
la-d--Specimen (Univ. Kansas no. 7025-210) from the

Eudora shale member,‘étantonyformatiqn,
Lansing group, at old railroad cut, 5 miles
north of Copan, Washingtoh county, Oklahoma.
a-c, Tpansverse sections.; 4, Longitudinal
section, | |
g—-Transvefsevsection in the immature region of
specimen (Univ. Xansas no, 1764-21g) from
the‘VilaS—shale, Lansing group at the type
locality of the speéies,~2.5 miles west of
Wann, Wgshington county, Oklahoma,
3a-c--Specimen (Univ. Egnsas no. 1710-21lc) from
the Weston shale, Pgdee group at a bfic;l‘:.v |

plant quarry, near cene. SE sect’l, Te O S.,

R. 22 E., southeast of Leaveﬁworth, Leaven-
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worth county, Kansas. HE:E, Transverse sections,
C, Longitudinal:section,
4a-b--Transverse sections of’a large specimen
u(Uhiv. Kansas no. 4844-21b) from the Hjckory
Greek shale member, Plattéburg limestone,
Lansing group, SE NE sec. 3, T. 30 S., R.
15 E., southeast of Fredonia, Wilson couﬁty,
Kansas.
5a-d--Specimen (Univ. Kansas no. 1753=-211) contain=
ing relativeiy small amounts of Stereoplasm;
Collecﬁed from the Hickory Creek shale
member, Plattsburg 1iﬁestone, cen. sec, 33,
T. 29 S., R. 16 E., VWilson couﬁty, Kansas,
- a-c, Transverse sections. 4, Longitudinal
section. |
6a-d--Specimen (Univ. Kansas no. 1763-21n) from the
 same locality as figure 5., a-c, Tfansverse
sectioné; d, Longitudinal section,
78~d--Specimen (Univ. Kansas no. 5071-21a) from the
Woston shale at a quarry ﬁorth of aiffield,
Leavenworth, Kansas. a-c, Transverse sections.
4, Loﬁgitudinal section;
8a-e-~Noderately large specimen (Univ. Kansas no.
»7023-21@) from the same locality as figure 1.
a-d, Transverse sections. e, Longitudinal

section.



9a-e--Type specimen (Univ. Kamsas no., 1764-21f) from
the same locality as figure 2. a-d, Tpansverse

sections. e, Longitudinal secﬁion:



Lophophyllidium |

n. sp.

coniforme,

6

Plate



‘prhoplgylﬁdimﬁ asarcum Jeffords, n. sp.

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

Small coriiéo—cylindrical coralliﬁes 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 attach-
ment occurs coxmnoniy on the cardinal side. The theca is very thick and
bears sharply incised septal grooves and ridges. Low wrinl;les occur at
more or less fegular intervals; radicles ére 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. a cher
specimens average 20 mm. in length a.nd 7.mm. in dian.xe’cer‘; the maximum
" length is 23 mm, and the maximum diameter is 10 mn. |

The apical region of these corals contaiﬁs long septa that are
firmly joined in the axial area by dense deposits 6f stereoplasm. .
Slightly higher sections show‘ long thick septa f.hé.t are joined to the
coiumn only by scattered deposits. The cardinal septum is short and
thin, whereas the counter septum is extended into the colum. In the
early mature portions of the corallites the septa are ‘appre‘ciably thick-
ened and extend two-thirds the distance to the columm. They bmay'be
slightly rhopaloid. Hinor septa are present aé distinet ridges betwéen
the major septa aﬁ this stage. The counter septum is partially or
completely separated from the column. Near the calyx the major septa
are long and slightly rﬁopéloid,‘ the counter Sepfum is equal in length
to the metésepta, and the cardinal septum is short. The quadrants are -
accelerated sﬁbequaJJ.y in the apical region, but in maturity the counter

- Quadrants are strongly accelerated as shown by the septal formula of the
upper part of the type section, which is K 6 A3 C 3 4 6 K. V
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The axial column is functionally Jjoined to the: counter septum in
the apical regibn, but it becomes distinctly s'eparated highei' 'in the
corallite. The column is laterally compressed in the youthi‘ul stages,

but it is large and 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 longi‘bud-
inal secﬁion the upper pa.rt of the édllmm seems to be formed by super-—
posed cones of thickened stereoplasm, possibly adapted from the axial
portions ’of tabulae. Tabulae are mostly concealed :|_n the apical portioné s
bqt they appear as  rather eveniy spaced inclined st.ruci;ures in the mature
- regions. The cardinal fossula is pfominent throughout growth, but alar
pseudofossulaé are inconspicuous even in j,xmnature stages.

| Discussion.—— This species is charactérized by its sm;311 'size.,
cbmparatively few septa, and distinctly thickened area of attachment

"~ at the apex; Typic;ally, the axial column remains attached  to the counter

septum until late maturity. Lophophyllidium asarcum is much smaller than
L. plummeri, n; sp. , L. wewoka.num, n. sp; » and L. m, n, sp. ,‘ and is

separated from L. lanosum by the more cyl:.ndrlcal form, abundant tabulae,
and 1nconsplcuous pseudofossulae.

Occurrence.—- Burrosk shale member, Deer Creek i‘ormation,. Shavmes
group, Virgilian series, Pennsylvanian (Upper Carboniferqué). ~ Collected
at a quarry along U. S. Highway 60, 3 milés west of Pawhuska, Osage
county, Oklahoma (Univ. Kansas loc. 2675).

Material studied.~- Sixteen well préserved corallites were avail-

able, and six representative specimens were sectioned.

Lype.-- University of Kansas, _spec:‘.menb no. 2675+21a.,
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Lophoph:z&idium lanosum Jeffords, n. sp. »

Plate 7, figures 1l-2; test i‘lgure 6.

This species includes small to medium~sized coralJ_"Ltvés having a
étraight to slightly curved conico-—ch_indrical form. The theca bears
conspicuous longitudinal grooves and ridges that are crossed by sharp
ﬁrinkles and céarse growth lines., " Radicles are lacking. The calyx :1.s :

| moderately deep and contains in the lower part the laterally compressed
axial column.. The tjpe specimen, which is about average sizé for mature
individuals, is 17.5 mm. in length kand/9.>6 mi. in ma}d.zmun- diameter at

the calyx. | \

The lower part of these corai]__i'bes is essentially solid; spaces be-
tween the septa and around the column are filled by stereoplasm. The
'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 ’c.ra.nsverse sections show long major septa
that ére Jjoined about théir inner edges by stereoplasm. The cardinal
septum is very short and thé counter septum has withdra.vmb from the col-

~um. In late maturity the major septa extend nearly %o the column and

- they are comparatively thin. The 'counteg septum is not distinct from
’qhe 'metasepta. Minor septa occur as shof’o vertical elements alternating
between the majovr‘ septa. Typically, the septa assume a radial arrange-—
ment about the counter-cardinal plane , and alternating ﬁxajor septé, ﬁay
be slightly shortened. The septal formula about 5 mm. above the apex
in the type specimen is K 5 A3 C 3 A 5 K and in the calyx of the same
cora.ll:.telsKéABCBAéK

The axial column in the mature stage is characterized by a median

lamina and numerous radiating laminae that project to the periphery of
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the co]l.uinn'. The column is large and slightly compr'es.sed in traﬁsverse
section. Tabulae aré .not observed in tk'xe ap‘ical region owing to the
dense thickening. They are relativély scarce in the mature region.
The cardinal fés‘sula is large, and it forms a conspicuous open space
in thellovwer portions of’ fbhe/ corallites. Alar pseudofbssulae are rela-
tively prominent near the apex, although they disappear in maturity.
Disc\ission;— This specieé is characterized by prominent alar
pSeuddfoésulae and large cardinal fossulae in the immature region, and
the somewhat lateralljf comp-ressed axial column. L. lanosum is much
smaller than L. plummeri, n. sp., and lacks the abundant radicles seen
in L. spinositm, n, sp. The apical region is so]i(_ilyv fi]led by stereo-
plésm, but the mature portions of the corallites are notably open.
Strongly developea alar pseudofossulae and other primatitve characters
are generally similar. to those éf the Stei'eostzlus newelli group al-
thoﬁgh L. lanosum is distingﬁiShed by the character of the axial column.
- Occurrencé.;- Jlacksboro limestone, Graham group, Cisco (Virgilian)
series, Pennsylvanian (Upper Carbomi‘erous) The representa.t:.ves of |
this species have been collected by R. H. Klng from Rock Island rail-
road cut, 3.5 m:Lles southeast of Jagksboro, Jacks county, Texas (Univ.

Kansas loc. 7768).

Material studied.-—-. The availé.ble material comprises 4 corallites,
three of which were sectioned for stuciy.

Iype.-~ University of Kansas; specimen no. 7768-22¢,
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EXPLANATION OF PLATE 7

(All figures 3 times natural size. Transverse secfions are
oriented with the cardinal Septum at bottdm; protosepta are
indicated by small arrows} Longitudihal sections are ' at
right anglés to the counter-cardinal plane; the position

of transverse sections is iﬁdicatéd by small italic figures.)

: , Page
Lophophyllidium lanosum Jeffords, n. sp., from the

Jacksboro limestone, Gpaham group, Cisco (Vir-
giiian) series, Pennsylvanian (Uppef Carbonifer-
ous), at Rock Island_railroéd cut, 3.5 miles
southeast of’Jacksboro;»Jacks coufity, Texas.~ = - - 85
la~d--Specimen (Univ; Kensas no. 7768-22b) show-
ing ;héfacters of a large individual. a-c,
Transverse sections. d, Longitudinal
section,
gg:g--Type’specimen (Univ, Kansas no. 7768-22&).
- a-c, Transverse sections. d, Longitudinal

section,

Lophophyllidium plummeri Jeffords, n. sp., from the .
Graham group, Cisco (Virgilién)‘series, Penn-
sylvanian (Uppér Carboniferous), Tex8Se = = = = = = 920
da-c--Tpansverse sections of specimen (Univ,
Kensas no. 49-21c) from the Wayland shale,
1 mile south of Gunsight, Eastland county,
Texas. The decrease in stereoplasm upward

in the corallite is notable.
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4a-by-Specimen (Univ. Kansas no. 1157-21b) from the
Waylandiishale, 1 milewswest of Gpaham, qung
county, Tgxas. &, Transverse seétion in the
calyx. Db, Longitudinai section slightly
belcw the calyx.

5-~Transverse section'ihnthe upper part of the calyx
of specimen (Univ, Kansas no. 7768-218) from
the Jacksboro iimestone, 4.5 miles east of
Jacksboro, Texas. _ |

QE:R--Type specimen (Univ. Kansas no. 894~élb)
from the Wayland shale; 1 mileimorth of
Gunsight, Texas. &a,Transverse section just
below the calyx. Q,'Longitudinal Section;

Zg:g~~Relatively‘smail specimen (Univ. Kansas no.
2317-21a) from the Gunsight limestone, 1 mile-
south of Gundight, Texas. g}’Transverse

section. b, Longitudinal section.



b v b 4qg/zgpﬁy///fd/'um lanosum, n. sp.
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16b Lophophyllidium plummeri, n. sp,
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Lophophyllidium plmmnéri‘Jei‘fords s Ne SP.

Plate 5, figure 43 platé 7, figures 3-7; plate,: 8, figures 2-3;
plate 9, figures 6-10; text figures 1, 5-6.

Lophophyllum profundum PLUMUER and MOORE, 1921, Univ. Texas Bull. 2132,

Page 147, pla.te 20, figures 1, 2, 4, 5.

This species includes elonga‘be‘sligh’c‘]y curved corallites having
a conical form near the 'apex and being cylihdricai above. In abou_t one
half the individuals an alar sep£wn is on the concave side; ‘the others
are straight or the concav:l.ty lies on the cardinal, or count.er side or
is 1ntermedlate in position. The theca, which is th:Lck bears very
sharp rldges and septal grooves. » Broad wrinkles and coarse growth
. lines run t.ransversely across the corallites. Radicles are lacking,
and the corals seem to have been attached by a very small aréé a'B‘ the
’apex.k The calyx is moderately deep and 1‘5 ‘contains the large striated.
-column at the axis. The type specimen is 35 mm in length and 13 mm. in
maxcimum diameter at the base of the calyx. These ¢orals range greatly:
vin size as shown in text figures 1 a.nd 5. | o
The corals referred to this species are more or less sol:Ld_'Lv i‘:.lled ‘
in the lower parts by stereoplasm. Tra.nsverse sections near the apex
show a large oval column that is cbntinuqus with the counter septum.
The axial edges of ’c:he 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 steréoplasm is entirely ab-

sent 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. The major septa
are closely joined to the dolumn by stereoplasm. Median lamina repre-—
sent minor sept’a‘between the major septa, :but commonly they do not ap-
_ pear véi’c.hin the theca until late matﬁrity. Nea.rA the calyx the sept'a
are long and rhopa.loid, exceépting the cardinal septum. &n the calyx
the sépta' are relativeiy 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 6A5C5 Ab6K. Moderately large coral-
lites have about 28 major septa in the mature regions. - ' |
The axial column is laterally compressed near thé apex and contains
~a median lamina that is continuous with the lamina oi‘lthe counter septum.
Progressijreljr upward in the corallite the column becomes la.réer and more
cylindrical in shape. The medié.n lamina is ,joiried at different points
by numerous pairs of laminae that radiate outward through the column.
The column is concentrically laminated as seen in transverse sectic;wn,
but thin sections indicate that these concentric markings are due large-
1y to dj_fi‘erénces in color and density of the stereoplasm; "bhe median
‘and radiating laminae are the .'fundamental structural elements ‘ Thé ‘
column is evenly rounded in the counter quadrants, but it deveiops a
sﬁort projection into the cardinal fossula. Tabulae are largely con-
* cealed in the lcwer;poxjt,ior;s; a few tabulae are observed in the mature
region between the theca and the thickened axial area. The cardinal
-fossula is large and méy form an open space that is surrounded by dense
caleite near the apex. Alar pseudofossulae are identifiable near the
spex by the short septa on the counter side of the alar septa, but they

3

are relatively weak.
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Discussion.—- The external features of this species resemble

conico-cylindrical corallites from the Wewoka shale that are called

Lophophyllidium wewokanum, n. sp., L. lummeri s 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 thickér and stouter tﬁan in L. wewokanum. General similarity in
external form and in many features of vin’cernal structure as shqvm'by
‘thesé specles from widgly separated stratigré.phic horizons in the
Pennsylvanian clearly indicates that careful study is necessary to .
avoid confusing such convergent types that occur in .similar facies.,

) ffhis specie's is named for F. IB. Plummer of the Texas Bureau of Econo-
mic Geology. Dr. leer has contribuﬁed importantly to knowledge of
Pemnsylvanian fossils and rock formations.

‘ Occurrence.—— Graham group, C:Lsco (Virgilian) series, Pennsylvam.én ,
(Upper Carboniferous). The type speclmens, are from the Wayland shale,

1 mile north of Gunsight, Eastland county, Texas (Univ. Kansas loc. 894).
Other corallltes are from the same fomat:_on l m:Lle south of Chmsn.ght |
Texas (Univ. Kansas loc. 49) ;3 1 m:.le north of Weéden school, northwest
of Brow.mwood Brovm county, Texas (Una.v. Kansas loc., 2170); 1 mile west
. of Gra_ham, 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 éounty, Texas (Univ. Ka.n-;
sas loc. 51); and at the point of a hill on the south vside of road,. west
of creek, 1 mile west of Graham, Texas (Univ. Kansas loc. 1157)., Other .
Specimens are from the Gunsn_ght limestone in Breckenridge quadrangle s
»Stevens county, Texas (Univ. Kansas loc, 116); southwest side hill, 1.5

miles south of Avis, Jack couhtya Texas (Univ. Kansas loc. 4716); 5 miles |
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east of Cisco, Texas (Univ. Kansas loc. 3268); 1 miie south of Gunsight,
Texas (Univ. Kénsas loé—. 2317) 3 and at Weedeﬁ school, 12 miles northwest
of Brownwood, Texas (Univ. Kansas ioc. 895). The Jacksboro limestone

“ Le5 miles east of Jaéksbbro, Jack counﬁy, Texas (Univ. Kansas loc. 7767)
also co‘n‘cains‘ representatives of this species. The corals from the.Way-
land shale and Gunsight limestone were collected by R. G. Moore , and
those from the Jacksboro limestone by R . H. Klng. |

lMaterial s’cudled —— About 1500 Well-—preserved cora.'l.ln.’ces were con-—

tained in the collect:.ons » and 33 spec:_mens were sect:.oned for study.
_I:zp_ — University of Kansas s specimen no. 894-21b from the Way-

land shale R 1 mile north of Gunsight, Texas.
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EXPLANATION OF PLATE 8

(A1l figures 3 times natural size.) ‘
: Page

Lophophyllidium hadrum Jeffords, n. sp., from the Cperokee
shale, Dgsmolnesian series, Pennsylvanian (Upper
Carboniferous)s = = = = = = = = = = = o =« = - - - 60

1--Specimen (Univ. Kansas no. 7870-21j) from the
cap rock above the Mineral coal along road
in secs, 4 and 8, T. 31 S., R. 24 E., south-

- west of Pittsburg, Cherokee county; Kansas,

Lorhophyll#dium plummeri Jeffords, n. sp., from the

Graham group, Cisco (Virgilian) series, Penn-
sylvanian (Upper Carboniferous). = = = = = = = = = 20
2--Specimen (Univ. Kansas no. 49-21b) from.the |
Wayland éhale, 1 milessouth of Gunsight,
Texas, | _
3-~Specimen (Univ. Kansas no., 49-21r) from the

same locality as figure_z.

Lop hophyllidium wewokanum Jeffords, n. sp., from the
Wewoka formétion, Dgsmoinesian seriés, Penn-
sylvanian (Upper Carboniferous), - = ~ =~ N -
4--Specimen (Univ. Kansas no. 2103-22d) from
Just south of SE cor, sec, 52, T.VV N., R.
9 E., 2 miles northwest of-ﬁew Holdenville,
Oklahoma, |
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B-~-8pecimen (Univ. Kansas no. 3223-21c) from west of
cen. sec. 24, T, 5 N., R, 8 E., Colgate
quadrangle, Oklahoma, |
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EXPLANATION OF PLATE 9

(A1l figures 3 times naturai size except as indicated., Transw

verse sections are oriented with\the cardinal septum at
bottom, longitudinal sections are at right 4angles to the

counter-cardinal plane.)

Lophophyllidium coniforme Jeffords, n. sp.,'from the
Lansing and Pédee grbups, Missourian Series,
Pennsylvanian (Upper Carboniferous). -------
1--Transverse section in the upper part of

specimen (Univ. Kansas no. 1¥53-21n) from

the Hickofﬁ Creek shale ﬁember, P1attsburg

limestone, lansing group, cen. sec. 35, T.

29‘5., R. lé E., Wilson county, Kansas.
2a-b--Transverse sections of specimen (Univ. Kansas

no. 1755-21g)‘from the same locality as

figure 1. |

Lophophyllidium asarcum Jeffords, n. spe. from the

Burroak shale member, Deer Cpeek formation,
Spawnee group, Virgilian series, Pennsylvanian
(Upper Carbéniferous),-at a quarry along U. 8,
"Highway 60, 3 miles west of Pawhuska, Osage
- county, dklahoma. e R T T NP -
Sa-b-~-Specimen (Univ. Kansas no. 2675-21d). a,
Tpansverse section. b, Longitudinal secw -

tion,
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Page
Lophophyllidium wewokanum Jeffords, n. sp., from the

Wewoka formation, Dgsmoinesian series, FPgnnsylvan-
ian (Upper Carboniferous), OklahdmaQ'
§~—Tranéverse section of specimen (Univ. Kansas
. pp. 2109-21f) from the type locality of the
species, cen., W, side sec. 5, T. 5 N., R,
& E., 1 mile northwestiof Allen, Oklahoma.
This thin section illustrates the complex

character of the axial colume.

Malonophyllum texanum Okulitch and:Albritton, genotjpe'

of Malonophyllum, from the Leonardian series,

Permian, northwest end of Malone Nts., Tex2S.= = =~ 41

5-~View (x2.6) of a weathered specimen showing

features of the calyx.

Lophophyllidium plummeri Joffords, n. sp., from the

Graham group, Cisco (Virgilian) seriés, Penn~

sylvanian,(Uﬁper Cgrboniferous), Texés.

é—-Transverse section of spec;hen (Univ. Kansas
no. 7768-21a) from the Jacksboro limestone,
4.5 miles east of Jacksboro, Jacks county,
Texaé. |

7a-b--Specimen (Univ. Kensas no. 49-21d) from the
Wayland shale, 1 mile south of Gunsight,
Texas. a, Tpansverse section showing con-

centric layering of the column. D, TranSVerse‘
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section (x12) of the axial column showh:in
figure 7a.
8a-b--Tpansverse sections of specimen (Univ. Kansas
no. 3268-210) from the Guﬁsight limestone,
5 miles east of Cisco, Tgx=as.
9--Transverse section of specimen (Univ. Kansas no.
4716-25f) from the Gun31ght limestone, 1.5
miles south of Avis, Jacks county, Texas.‘
10--Longitudinal section of specimen (Uhiv.
Kansas no. 2517-21a) from the Gundight
1imestone; 1 mile south of Gunsight,

Texas.,
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Lophophyllidium spinosum Jeffords, n. sp.

Plate 5, figures 1-2; plate 10, figures 1-4; plate 11, figures l-4;

text figure 6.

Lophophyllum profundum radicosum PLUMMER AND MOORE, 1921, Univ. Texas

Bull. 2132, plate 20, figure 3.

Relatively large conical coralsv haviné a slight bend in the apical

region are included in this species. Commonly, the cardinal‘septum is
" on the concave side of the coréﬁ.liﬁe. The theca is thin énd it bears
shai’p ridges and broad sepf,al grooves; tranéverée markings comprise
’numerous low varink’les and growal lines. The su:c'face. of the corallite
from the apex to the top is covered by numerous radicles that are ar-
ranged in horizontal rows about 2.5 ’mm apart. These radicles aré ‘con-—
ical in form and contain a central hollow tube. The calyx, which is
deep, contains the 1a:cgé bladelike axial column in the lower part. The
type specimen is 29 m in length and 20.3 m in meximm diamsber ab the
top of thé calyx. |

| Transv&se sections in the apical region of ;t.hese corals show a
long counter septum that is cont;i.nuous with the la’o‘erelly compressed
colmm.‘ The median .lamina of the septuﬁl is continuous w:iv.th’ that of
the column. The card:.na.l septum is short, é.nd other major septa extend
nearly to the colm where they are thickened and joined by stereoplasm.
In early maturity the counter septum is separate from the column, and '
it i‘esembles the metasepta in length. The cardinaJ_. septum remains not-—
ab}y, short and thin, and strongly rhopéloid major septa extend close to
the column. dJust below the calyx in large specimens alternating majér :

septa may be. slightly shorter than those on either side. Minor septa
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develop in early maturity and attain a lengbh of leés. than one fourth
thatvof the longér majbr septa. ' The septal formmla in the lower part
of the type specimen is K 9 A 5 C 5 A 9 K, and near the calyx in the
same corallite it is K9 A 6.C 6 A‘9 K. Mature corallites co_ntain about
35 major septa near the calyx.‘ L /

The axial colum has a well defined mediaﬁ lamina in the apical
region, and radiating and circumscribing laminae increase in prominence
upward as the column bgcéme progressively larger. In longitudinal sec~
tion the cdlgmn is not ”' coinpletély solid; small openings and tentlike
laminae are conspicuous in niost specimens. Tabulae are relativeiy
numerous aI;d rise steeply to join the qolumn. 'Theykare spaced about
1.8 mm apart at the periphery. The cardinal fossula is indicated by
“the coﬁspicuously shortened cardinal septum; alar pseudoféssulae ‘a'.re'

- weak, Stereoplasm forms: aboﬁt thé rhopaloid edgeé of the septa in the
immature region, but it does not form an exbensive-fiiiing. In longi-
tudinal section the.coraJ_'Lite is divisable into é peripheral area |
crossed by tab‘ulae » a more or less soiid area representing the rhopaloid
septa, a narrow tabu\lar area, and the bfoad axial "column.

Discussion.— This species is bcharacte'rized by an abundance of
radicles over the corailite and by the tachylasmoid development‘ of the
septa in maturity. _‘I.‘he conical form, radicies , and open character of

the immature region readily distinguish Lophophyllidium spinosum from

the associated species, L. p_lwmnéri; n. Sp., and from other species of

Lophophyllidium described in this paper.
These corals differ notably from L. proliferum and other conico-

‘¢ylindrical species referred to 'Lcmhophy]lidiwn in the moderate occur-

rence of stereoplasm, numerous tabulae , and unequal lengﬁh of the major
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septa in mature regions. The axial column,h however, has the structure

typical of Lophophvllldluum .and the septa increase in length throughout

growth in the manner shovm on text figure /4 for L. coniforme, n, sp. A
few individuals (pl. 10, i‘lgs.‘l—z) are character:.zed by thin septa and
axial column, but they are referred to L. sgindsuin inasmuch as they
seem to grade into typice}l representativgzs of this species.
Occurrence,—-— Graham‘ group, Cisco (Virgilian) series, Pennsylvanian
(Upper Carbonlferous) The type materiél is from the Wayland‘shale ab
the point of a hill on the south side of the road, west of creek 1 mle
west of Gra.ham, Texas (Univ. Kansas loc. ll57)f ~ Other specimens are
from the same formation apove the creek on Exall Lease, 4.5 miles south-
west of Gunsight, Texas (Univ. Kansas Loc. 393); imile ﬁorth of Gun-
sight ,' Stephens county; Texas (Univ. Kansas loc. 894); 1 mile south of
Gunsight, Texas (‘Unj.v. Kansas loc. 49) 5 5 miles west of Eastland, East-—
land county, Texas (Univ. Ké.nsas loc. 51); and 1.5 miles southeast of |
Necessity, Stephens county, Texas (Univ.‘ Kansas loc. 2788). This species
;)ccurs also in‘vthe'GLm‘sight limestone 5 miles east of Cisco, Texas (Univ.
Kansas loc. 3268); 1 mile: south ofv Gunsight, Texas (Univ. Kensas loc.
2317); 1.1 m:Lle southeast of Avis, Jack county, Texas (Univ. Kansas loc.
5089) and at Weeden school, 12 m:Lles northwest of Brovmwood, Brown
county, Texas (Un:n.v, Kansas loc. 895). Additional corals from the Jacks—
boro limestone at the Rock Island railroad cut, 3. 5’ miles southeast of
Jécksboro, 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 Waylahd shale and Gunsigh’c.’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, repfesent this -

species in the collection studied. TFifteen corallites were sectioned.
Type.—— University of Kansas R specitﬁen no. 1157-22c from the Way-

- land shéle, 1l mile west of Graham, Texas.



~10&

EXPLANATION OF PLATE 10

(A1l figures 3 timés natural size.‘ Transverse sections are
oriented with tﬁe cardinal Séptum at bottom;‘protdsepta‘are
indicétéd&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.)

, ' j . Page
Lophophyllidium spinosum Jeffords, n. sSp., fromithe
Graham group, Cisco (Virgilian) series, Penn-
~ sylvanian (Upper Carboniferous), TeX@S, = = = = = = 101

la-d--Specimen (Univ. Kansas no. 7767-22a) from

| the Jacksboro limestone, 4.5 miles east of
Jacksboro, Jacks county, Texas. a-c‘
Transverse sections. a, Longltudinal section.

2a-c~--Specimen (Uhiv. Kansas no. 7768-21a) from
the Jacksboro 11mesbone, at the Rock Island
railroad cut, 3.B miles southeast of Jacks-
boro, Tyxas. a-b, Transverée sections.
c, Longitudinal section.,

3a~d--Specimen (Univ. Kansas no. 49-22a) from the

| ‘Wayland shale, 1 mile south of Gunsight,

Egstland county, Tgxas, g;g; Transverse
sections. d, Longitudinal section.

4a-c--Specimen (Univ. Kansas no. 1157-22a) from the
Wayiand shalerat thé type locality for the
specieé, 1 mile west of Graham, Tgxas. a-b,
Transverse sections. ¢, Longitdéidinal

section.,
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- EXPLANATION OF PLATE 11

(A1l figures 3 times natural size. Tpansverse seétions are
oriented with the cardinalyseptum at the bottom; protosepta are
indicated by small arrows. Longitudinai sections are at

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

, ' Page
Lophophyllidium spinosum Jeffords, n. sp., from the Gpaham

group, Cisco (Virgilian) series, Pennsyl§anian
(Upper Cgrboniferous), Texas., - f N P 101
la-d--Specimen (Univ. -Kansas no, 2788-22a) from
the Wayland shale, 1.5 miles southeast of
Necessity, Téxas. a-c, Transverse sections.
4a, Longitudinai section. o
2a-d--Type specimen (Uhiv. Kansas no. 1157-22¢)
from the Wayland shale, 1 mile west of Gpaham,
Ybugg county, Texas. a=-c, Transverse sectiond,
d, Longitudinal section. | |
3--Tpansverse section in the immature region of
specimen (Univ. Kansas no. 51-21b) from the
Wayland shale, 5 miles west of Egstlend,
Egstland county, Texas. :
gg:g~~Transverse sections of a large specimen (Univ.
Kansas ﬁo;,m767-22b)’from the Jacksboro

. Limestone, 4.5 miles east of Jacksboro, Texas,
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| Genus STEREOSTYLUS Jeffords, new gemus

This genus‘ compfises small to large lophophyljidid corals that
have a moderately 4deep calyx. These corallites are conical to conico-
cylindrical in form and straight or slightly curved. The theca is
ﬁarked externally by distinct septal grooves s low traneverse wrinkles,
and growth lines. Rejuvenation occurs rerely and is confined to the
more oylindrié:al types; The inuna'bui*e or apicéi region is ch‘ar.a.cterized
by long alar and metasepta that are joined to each ‘other and to the
axial column’by stereoplasm. The cardihal sepbum is shortened anci lies
in a relatively'largefossula, whefeas ﬁhe counter sep{'.um is elongated
and somewhat ’ch:.ckened about the inner edge. Highervin the coral]iﬁes
the card:l.nal septum remains notably short, the counter septum long,
and -other magor sepba somewhat shortened but they may be more or less
u_m.t.ed axially by stereoplasm. In the mature regions the counter septum
separates from the column, and except for the short’ cardinal ‘s_eptum, the
’maj‘or septa are long and commonly rhopaloid. Within lthe calyx the septa
| are short and not rhopaloz_d. Mlnor septa may alternate with ma;jor septa
| in the upper parts of the corallltes of some species.

‘The axial column, which pers:Ls’os throughout the coralh‘be, is later-
ally compressed and contains a med:La.n lamina ’chat 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 stagss. Tabuiae genera.'L;l.y‘ ere relatively
abhndant » arch upward in varying degree, and incomplete. Dissepiments
are lacking. The cardinal fossula is relatlvely consp:l.cuous throughout

the deVelopment of these corallites but alar pseudofossulae are promlnent

]

only in the apical region. The amount of stereoplasm deposa.ted 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.

: L2
Genotype.—— Stereostylus lenis Jeffords, n. sp., lMissourian, Penn-
sylvanian, Kansas and Missouri.

Discussion.——, Corals here referred to Stereostylus were included

in Lophophyllidium in earlier studies (Moore and Jeffords, 1941, 1945;
Jeffords, 1942), inasmuch as the significance of many lophophyllidid
‘fea'bures was inéompletely understood, Additional investigations now

have furnished data that bermit recognition of at least two genetic

lines —- Lophophyllidium and Stereostylus. The latter genus may be

distinguished generaily from Lophophyllidium by examination of external

-

features of the corallite. 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
éonico-cylindrical, smoo’c.hly curved form of corallites, absence of prom-
inent bransverse wrinkles, and in some species by an abuﬁdmce«of‘large

radicles. Sections of species of Stereostylus are distinguished by the

smaller apical areas filled by stereoplasm, thinner or more rhopaloid
septa, laterally compressed axial column, and lack of radiating and cir-
cumseribing laminae in the column. Mso, the septa in the upper portions

of corallites 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 nét simulate septa in the apical

I‘egion .
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Some or all the major septa of Stereostzlus may become rhopaloid

in mature parts of the corallites. Commonly, all these septa, except
the cardinal and counter, are épproximately equal in length, but in
some specles alternate major septa are shorténed or particular 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 L;ophophyllwn‘prolifexﬁun (icChesney) Meek (1872, |
D. 144), and Soschlclna’(l925, p. 88); L. profundum (Edwards and Haime)
Worthen (1890, p. 79), Mather (1915, p. 91), Sayre (1930, p. 85), Kelly
| (1930, p.‘ 136), and Morse (1931, p. 305}; L. acostatum Soschkina (1928,
p; 373); L. inaequal : Mérla (1934, p. 210); L. orientale Smith (1934,'

p. 128); L.? sp. 4 Dobrolyubova (1936, P. 90); Sinophyllum pendulum

(Grabau) Heritsch (1933, p. 218); Se carnicum Heritsch‘(l%é, p. 113);

' S. multiseptum irfegylare Felsei' (1937, p. 10); S. pendulum _@_rinthiaca
- Felser (1937, p. 9); and Cyathaxonia sp. Morgan (1924, p. ‘192).' The

Permian species called Lophophyllidium dunbari and Sochlkineophyllum

mirabile by Moore and Jeffords (191..1) are considered ’co belong to

Stereostxlus also. L@hophx].‘l:x.dlum mundulum, L. confertum, L. compressum,

L. expansum, L. girtyi, _I;. elongatum, and L. radiatmn, which have been

described from Lower Pemnsylvanian deposits of Kansas and Oklahoma

(Jefi‘or;is s 1942) are referred to Stereostylus, as are the corals des-

cribed by loore and Jeffords (1945) as Lophophyllidium conoideum, L.

;adagertmn, L. blandum, L. angustifolium, L. metum, and L. exile.

In previous d:Lscuss:Lons of Pennsylvanlan lophophyllidid corals

(Jeffords, 1942, P. 213) several species, as Lophophylln.dlum newe]_’l.l,

L. mlnutwn, and L. distinctum were distinguished from the other species
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“assigned to Lophophyljidium by‘
"restric"c.ion of the immature éharacters to a very small part
of thé apical region, the scarcity or absence of tabulae s
and the large alar pseudofossulae. The youthi‘ul sept.a are
separated into four symmetrn.cal groups by “the ca.rdn.nal
fossula, the ’c.wo prominent alar pseudofossulae, and the two
large mterseptal spaces between thev counter—laterals ax}d
dbunter septum. Mature parts have very straighﬁ ‘septa with ]
little or no a.x:.al thickening. Hinor septa are very short
or abéent." |
Also, the corallites have a chafacteristic broadly conical form. The
evolutionary sighificance and classificatory impprtaﬁce of the char-
acters of the axial column and other features of thé iophophyllidids_

are difficult to evaluate. Whereas Sterecostylus 13 d:;.st:.ngu:.shed read-

 ily from Lophophvlhd:.um on the baSlS of the 1nternal structure oi‘ ’ohe

colum and correlated features of the septa and external form, the S.
 newelli group can not be separated clearly from some species that seem

assignable to Stereostylus. S. newelli, S. distinctus, and a few other

-species are s’crikingly different from thé genb’cype aﬁd.similar species

of Stereostylus. Inter_vening forms shoﬁ a gradatioﬁ from no tabulae to
mmerous tabulae, f;‘om inconspicuous alar ;;s‘eudoi‘bssulae to prominent
pseudofossulae, _i‘ror.n a solidly filled apical fegion i;o 2 more or less
0peri section, and from corallites having rapid deveiopment in immature
stages to those developed normally. Therefore, corals 6f the S. newelli
group are retained in Stereostylus until knov&ledge of their peculiarities
can be considerably extended.

Occurrence.-- Pennsylvanian (Upper Carbonlferous) and Permian,
North Amerlca, mu'ope, and Asia.:



S. lenis

. a_delus

S. perversus S. cages

S. milichus

S. annaoe

i A

5 pandatus

S- absitus

pelanus . Stereostylus S. phainus

»

s

Figure 7. Outline drawings at natural size prepared

from phctographé"of described species of Stereostylus
showing the form, variation, and relative size of the
corallites. The stippled portions indicate probable

restoration of incomplete specimens.
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Stereostvlus lenis Jeffords, . sp.

Plate 1, i‘lgure 1; pla'be 12, i‘:.gures 1—15, plate 18, figures 3-4, 63

text figures 2-4 and 7-8.

This species is characterized by small to ‘niedium—Sized conical
corallites that become cylindrical in maturitj. Commonly, they are
slightly curved in the apical region, and thé conve# side bears a few
short ’radicle’s or a flattened area of attachment. The position of the
curvature is generally 1n the couhter—;iardi_ﬁal plane. ‘Hovrever , examin-—
ation of 50 curved coralliﬁes from the type loca:lié;’y'showed that the
concavity was on the cardinal side in 22 indj,viduals',v fhe céunter side
.in 19 individuals, the left alar side in 5 individuals » and the right |
ala.r- side in 4 individuals. The theca,which is thin, bears distinct

septal grooves and ridges that are crosged bj growth lines and conspic-—
uous wrinkles :m the cyiindrical portion.’ The calyx is deep and bears
the spikelike axdal columm. The 'b'yperspecirﬁen is 22 mm,inflength;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 J_rmna.ture region of these corals the counter septum is-
thlckened axially to form a d:.st:.nct colum, the cardinal septum is

short, and other major septa extend nearly to the column. PrqgressiVely
ﬁpwarde’ in the coranite the counter sep‘c.um_ gradually separates from the-
column, the cardinal septum remains@very shor£ » and ,’c.he.major septa re-
treat slightly from the axial area. The septa are thickened throughout
the corallite, but they do not become rhopaloid or joined a.nally In
“the calyx the major septa are approximately equal in length eXcept for
the cardinal septum, and. they are arranged bilatera]ly about the counter-

cardinal plane. Minor septa are present in maturity as iow ridges :
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alternating between major septa. The septal formnla for the type spec-

imen about 1. 5 mm above the apex is K L A1lC1lA3K, and in the mature
stage:t.t:.sK5A303A5K

The axial column is laterally compressed throughout growth, and it
pers:.sts as a separate structure into the calyx. The column contains a
median lam:.na that is cont:l.nuous with the lamina of the counter septum
in youthful stages. Radlatlng laminae are lack:.ng. Tabulae. are num-
erous, spaced about 1 mm apart, and mostly extending from the periphery
~ to the column although a. few may a.bu’o adjacent tabulae. 'I'he position .
of the cardinal fOSsula is indicated by the short card::.nal septum, but
the fossula is not prominent. Alar pseudofossulae are inconspicuous.

Discussion.—~ This species is characterized by thin theca, moder-

a.tely’thickened septa, and letera]_'!.y cempressed axial colutbn. _Although

" the apical region of these corals seems complete, microscopic‘ examina-
‘tion showed that only rarely were there less. ’chan 6 major septa present
at the t:Lp. The apex is sol:.dly filled by stereoplasm soO that the
earliest developmental s’c,age could not be identified posn.t:.vely. There.
seems, however, to be a non-septa’c.e s‘c,age durlng whlch the corallite
was cemented to the substratum, and the subsequent development of a
single med:.an septum :Ln the counter-cardinal plane. Several cor,alll’ces
confirmed the appearance of the alar septa prior to the counterélaterel
septa, however., The iﬁcrease» in mumber of septa and progressive devel-
opment in other characters are shown on text figure 8. These sections,
which were drawn by camera lucida, represenﬁ successive stages as thin
transverse slices were ground_ away from a single small eorellite.

The variation in the rate of insertion of major septa in S. lenis

is shown also on text figure 3. Whereas the number of septa is not
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Figure 8. Camera lucida drawings (x10) showing
the insertion of major septa and development of

other characters in Stereostylus lenis n. sp. A

small coréllite 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
ipfecedéd by a single counter-cardinal sepbum,
~and this b? a nbn—septate stage. MNgtasepta in

~ the counter quadrants are indicatgd by numbers
and in the cardinal quadrénts by letters. FProto-
septa are designated by letters C (cardinal),

K (gounter), and A (alars).



117




118
constant for particular diameters, there is a general trend toward a

~decrease in the rate of septal insertion in maturity.

S. lenis is distinguishéd from Lophamplexus ulius, n. sp., which
also oécﬂrs in the Kansas City group, by £he persistence of the axial
column into the éalyx. . This species is separa’\ced from S. milichus,

n. sp., S. pandatus, n. sp., and S. blandus (Moore and Jeffords, 1945)
by the elongate cyl:u_ndrlcal form and thlnner skeletal elements. *

Occurrence.—— Kansas City group,rMissourian series, Pennsyivanian
(Uppér Carboniferous); ‘The abundant /type‘ mate;r'iél is from the Frisbie
limestone member,'\« Wyandotte limestone, from the quarry at 33 d. é.nd
Roanoke St., Kansas City, Missouri (ifn:'%v. Kansas locs. 1875 and 7176).
This species is identified also from the Frisbie limestone member at
the north end of Bell St., Kansas Citjr, Yo. (Univ. Kansas loc. 7523)3k
the Quindaro shale member, Wyandotte limestone, at Kansas City, Mo.
(Univ; Kansas loc. 3107)5 thé Farley limestone gnember, Wya.ﬁdotte l;i.me—
| étone, at Kill Cr. bridge east of De Sota, Johnisqn‘ county, Kansas (Univ.
Kansas ‘loc. 1708),, -a:b the bridge ov‘er’ Marshall Cr. fon north-south high-
way, souﬁheast of Woléott s Wyandotte county, Kansas (Univ. Kansas loc.,

1861), middle of east side sec. 25, T. 10 5., R. 23 E., Wyandotte counﬁy,
| Kansas (Univ. Kansas loc. 3171), and at Penner's Ford, .south‘ side sec.
33, T. 12 S., R. 22 E., 2 miles south of De Sota, Johnson county, Kansas
(Univ. Kansas loc. i712). Other specimens are from the Iola limestone
at Kensas City, Missouri (Univ. Ifansas loc. 804)3 Main St. cut, south of
Union Statlon, Kansas City, Missouri (Univ. hansas loc. 332); Monarch
cement quarry, Humboldt Mlen county, Kansas (Unn.v. Kansas loc.. 338);
Lehlgh cement quarry, Iola, Allen county, Kansas (Univ. Kansas loc. |

3112); and near the waterworks, Kansas City, Missouri (Univ. Kansas loc.
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3010). A si:ngle coral from the Westervill'e‘ ije‘sténe at the quarry in
Lmncie, Kansasv (Univ. Kansas loc. 352), ‘seems to beiong 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 Kénsas Geological Survey.

laterial studied.— This species occurs abundantly at the type

iocality and at many of the other localities. Approximately 2500
well preserved c/oral]j.tes are contained in the collection, and about
35 specimens were 'sec:bioned'i' or study.
Type.— University of Kansas, specimen no. 1875-21b from the Frisbie

limestone, 33d. and Roanoke St., Kansas City, Missouri.
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EXPLANATION OF PLATE 12

(A11 figures 3 times natural siie. Trahsvorse sections are
oriented with the cardihalgseptum at bottom; protosepta are
indicated by small arrows. Longitudinal seotions are at

right angles to the counter~cardinal pplane; the position

of transverse sections is indicated by small italic figures.)

: , Page
Stersostylus lenis Jeffords, n. gen.jn. sp., from the

Kensas City group, Missourian series, Pennsylvan-

ian (Upper Carboniferous). ----- .. e e e 114

1~-Longitudlna1 section of ‘specimen (UhlV. Kansas
no. 7176-24b) from the Frisble limestone
'member., Wyendotte limestong,at 33d and
Roanoke quarry, Kansas City, Msyssouri.
This longitudinal section shows the ap- -
pearance of sections thaﬁ do ﬁot,pass
throughvthe axial plane.

2-~Transverse section of specimen (Univ. Kansas
no. 7176~24a) from the same 1ocallty as
figure 1. The plane of the section slopes

5 slightly from the gounter toward fhe
cardinal septﬁm. |

3=~Tpansverse section of specimen (Upiv. Kansas
no. 7176-245)‘from'tﬁe seme locality as
figure 1., The section is cut obliquély

similar to figure 2.
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é--Traﬂsverse section 1n the immature region of
specimen (Upiv. Kansas no, 7176»24d) from the"
same locality as figure 1, The plahe of the
section slopes steeply from fhe cardinal to
the counter quadrants. o

g--Transverse secfionmof specimen (Univ. Kansas no.
7;76é24e) from the same locality as figure 1.
The plané of the sectiohﬁslopesysteeply from
the right alar to the left alar sepbum.

6-~Transverse section of spscimen (Upiv. Kansas
no. 7176-24f) from the same locality as
figure 1. The plane df ﬁhis éection
slopes at an angle of ab§ut 45 degreeé
from the counter to the cardinal quadrants.

7a-c--Transverse sections of specimen (Univ. Kgnsas
no. 804-210) from the Iola limestone at
KAnsas‘City; M3 ssouri.

8--Transverse section near the apex of specimen
(Univ. Kensas no. 7176-21i) from the seme
locality as figure l;_ |

23:2-—Tranéﬁersé sections near’the apex of specimen
(Univ. Kansas no. 717é-21j) from the same |
locality as figure l.

lggzg-~8§ecimen (Upiv. Kansas no. 1875-21d) from thé
same locality as figure 1, a-b, Transverse |

sections. ¢, Longitudinal section.
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%la-i--Specimen (Univ. Kansas no. 804-21b) from the
same locality as figure 7. a-h, Tpansverse sec-
tions at closely spaced intefvals. i, Longi-\
tudinal section.

lga:g--Specimen (Upniv. Kansas no., 1875-21¢) from
the same localitycas figure ¥. a-d, Tpans-
verse sections. g, Longitudinal sectioh.

iég;g--Specimen (Univ. Kansas no. 1875-21a) from
the same locality as figure 1. a-b, Tnans-
verse sections. ¢, Longitudinal section.

lég:g--Specimen (Univ. Kansas no. 1875-21s) from
the same localiﬁy as figure 1. a-c, Trans-
verse sections. d, LOngitudinal sectioﬁ;
15a-d~--Specimen (Uhiv. Kansas no. 3107-21a)
from the Quindaro shale member, Wyandotte
- limestone, at Khnsas,city,‘Missouri. |
a-c, Transverse sections. 4, Longitudinal

section.



Plate 12
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- Stereostylus aages Jefférds, n. sp.

Plate 19, figures 1-6; text figure 7.

~ Moderately large conical corallites that are straight or only
slightly curved are -include'd in this species. The theca, which is
relatively thick; bears broad rounded septal grooves and hamjow inter-
septal ridges. ‘l‘ransvérse markihgs comprise a few fine growbh‘]ines
and low mminkles. Radicles'.are' | lacking, but rejuvenatipn may occur in
the largest COrallites“." The calyx is deep and the Qoluinn projécts
strongly into it. The type speéimén is 27 mm in length and 14 m ‘in
maximum diameter at thé top of the calyx. Other matufe corallites
reach appi'oﬁ.xﬁately the same size. -

The apical region is characterized by long septa thab abut the
thickened axial portion bf the counter septum. ' The cardinal septunm is
ﬁot shortened in thié stage; Slighﬁly highér'in the corallite major
septa reach almost to the colﬁ.mn, and‘ commonly they are mﬁted to it
and to each other by s’cereoplaém. _(The cafdirial sepfum becomes notably
shorter and thinner than other major septa. In early maturity the
septa maintain theii' long length althougﬁl they are ré.la.tively thih;
they may be uni’oéd at their axial edges by stéréoplasin. Sections near
the calyx of méture individuals show long sépta. that are | somewhab
rhopaloid; alternating sépta may be .slightly shbrtened. The cduntei'
septum separates from the column only in very late development, éhd the
cardinal septum remains shortened throughout growtﬁ. Minor»'sep;ba occur
as rudimentary structures just below apd in the calyx of large individuals.
Hovrgver, the minor septa adjacent to the counter septum are introduced
relatively early and are distinctly longer than the‘ others. The septal
formila of the type specimen at the base of the calyx is K8 A4 C 4 A 7K,
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The ax:.al column is firmly attached ’co the counter septum except in the

upper parts of the corallltes and it remains laterally compressed
throughout grqwth. Relatlvely numerous tabulae arch steeply towards
the column in the upper half of the corals, but they are concealed by
thickened skeletal elements near the apex.” The a.lar pseudofossulae are
moderately well developed near the apex, the cardinal fossulae is prom—
inent throughout the corallltes.

Discussion.—— This spec:\.es~ is characterized bj large conical coral-

lites having thick theca, long sub—equal ma;;or septa, and a long minor

septum on either side of the counter septum. Stereostylus aages d:.ffers

from S. distinctus (Jeffords, 1942) in the larger‘s:Lze, and inconspicuous
nature of the pseudofossulae, and from S. _e_}gg__a_n_s_gs_ (Jeffords, 1942) in
the more elongated form of the corallite and thlcker theca in the apical
region. S. absitus from the Oread hmestone is also characterized by a
considerabi].e 'l:.hickening of the skeletal elements, but S. aages is dis-
Joingm’.shed readily by its more conical form and thinner.ma;jo:é sépta in
the upper parts of ‘phe corallite, |

Occurrence.— Ardmore limestone, Cherokee group, Desmoinesian
series, Pennsylvanian (Upper Ca:cbo/nifer.ous). The type spécimen is from
the bank of Whitebreast Creek, NT N7 NE sec. 33, T. 73 N., R. 22 W.,
Lucas county, Iowa (Univ. ‘Kansas loc. 7779).: Other specimens are from
UMW NE sec. 19, T. 73 N., R. 21 W., Tucas county, Towa (Univ. Kansas
loc. 7854); and from Warren county, Iowa at NE SW SW sec. J.Z,,HT. 74 No,
R. 22 W., (Univ. Kansas locs. 7502 and 7546), and éenter of north line
NE sec. 1, T., 74 N., R. 23 W. (Univ. Kansas loc. 7852). These corals

‘Were collected by 1. H. Wallace, a former student at the Universi’c.;v of B

Kansas,
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Material studi__éc_i.—- One or ﬁvo well preserved cbra.'L'Li'bes were
available fx;ém each of the localities, and 4 representative spécimens“
were sectioned fdr Study.; .

_‘I_‘gp_ —_ Un:LVers:Lty of Ka.nsas, spec:.men no. 7779-21a from White~

breast Creek Lucas county, Iowa.
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Stéreostylus adelus Jeffords, n. sp;

Plate 5; figure 6; plate/@, figures 6-8; text figure 7.

Relatively small conical corallites that are straight.' or slightly
curved are referred to ‘thi..s species The theca, which is thick, bears
conspicuous :g.ne grooves and broad interseptal ridges. These longitu-
dinal markings ‘é.re crossed transversely’ by a few 1ow wrinkles and num-
erous deepkgrowt.h lines. Radicles are not, observed, and most of the
corallites seem to have been free or aﬁtached only by a very small area
at the ape#. The calyx is .dee,p and broad. The type specimen is 21 mm
in length and 8,2 mm in diamster at bhe calyx; other individuals may
reach a slightly larger size. ‘

The i:mﬁature region is characterized by long thin septa that are
joined'to the colum by stereoplasm. | The cardinal septum is short
whereas the counter 'septum’is thickened at‘ the axis to form a distinct
colwm. In the mature stage, septa ere thin and rhopaloid. Except for
the short cardinal sei)tmn, majof septa-‘reach nearly to the column‘.‘ Minor
septa are observed only in the largef specimens and they remain rudimen-
tary. The septal formula in the apical region of the type specimen is
K4LA2C2A5K, ahd inlr”che mature stage it is K 7A3C 3 A 6.K.‘

In the lower part of the calyx thé counter sepbum is separated from
the column, and it is not longer than oﬁhe:r_‘ ma;]or septa. At this stage
the septa are thin and distinctiy rhopaioid, a.;ndﬁthe cardinal septum is
very short. The a.x:x.al column is relatively large ﬁear the apeic, but it
becomes relatively thimner and more compressed upward. Tabulae rise
steeply from the periphery to the column, ~and in the mature immature

region they ave slightly inosculating. The cfirdinal fossula is large,

and alar pseudofossulae are prominent in the youthful stage.
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Discussion.—- Corals referred to Stereostylus adelus are distin-

guished by their small size and conical form, and‘by the palmate group-
ing of the thin major septa in the mature region. The cardinal septum
is relatively long near the apex, but rapidly shortens higher in the
coralli’c.e. This spec:Les is separated readily from S. comgressus (Jef-
fords, 1942) which occurs in the .u.llsap Lake group of Texas by the
narrower form, thinner septa., and more open apical region. S. adelus
resembles S. pelaeus in the shape of the corallite but the former speciesk
is appreciably smallef and has thinner major septa.

Occurrence.—— Stra@ (Desmoinesian) series, Pennéylvaniaﬁ (Upper
CarbonjferouS) The type specimens were collected by R. C. Hodre from
the bast lit. sha.le s Lone Camp group, at ’c.he br:.ckplant l mile east of
Mineral Wells s Texas (Um.v. 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 Réchelle, Texas (Univ. Ka.nsés 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 séctioned for study.’
Iype.—— 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, 1930, Kansas Geol.

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

lModerately Vlarge slightiy curved to stfaight cora?.lites that
develop frém a conical to a cylindrical form coinprise this species.
The exterior of the theca is marked by prominent septal grooves and
inter—septal ridges that are crossed transversely by chspicuous round—
ed vrinkles and coarse growth lines. ‘The apical region is somewhat
flaﬁ’oened to serve as a point of a’otaéhmen’c. The calyx is relatively
deep. The .type specimen is 43.5 mm in length and 12 mm in diameter at
the calyx. Other individuals reach an observed maximum diameter of 15 mm.
The inmature region of these corallites contains long and thickened
major septa. The cardinal septum is slightly thinner and shqrter than
the other septa, and the counter septym is thickened axially to form the
laterally compreséed column, In early maturity the septa reach hearly
to the coiui’nn, and they are slightly rhopaloid. The cardinal septum is
about three~fourths the length-of the ‘métasepta. Near the calyx the
»\ma.jor septa are long and extend thre‘e-i'ourths.the disté.nce to the a.}.c'i.s;
a few of the septa may be somewhat shorter than others. The cardinal
sepbtum is only ohe—héJi as long as adjacent metasep'b;a, and tﬁe counter
septum is separated fi'om the column 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

K7A3C3A7K; about 15 m higher near the calyx there is an addi-

tional pair of metasepta in the counter quadrants but the same number
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in the cardinal ql‘ladrant.s. Sec;t,ions in the mature reéibn of these corals
show approximately 26 major septa.

The axial column is well developed throughout the corallite, and it
is. attached directly to the counter septum in youthful stages. Near the
calyx the counter septum is joined to the column comnqrﬂ.y by tabulae so
that in transverse section the coun’c.e:j septum appears to extend around
.the column to join it at the cardinai side. - Tabulae afe numerous s
slightly inosculating, and gently arched. Typically these tabuiae are
spaced about 0.4 to 0.6 mm apart at 'bhé periphery. Alar pseudofossulae
are relatively inconspicuous, but the cardinal fossula is dirsting'uished
‘readily by the short cardinal septum.
| Discussién.—-—_ This species »i§ distinguished by the large conico-
cylindrical form, regulaz;ly, spaced tabulae, ~sub-equal ma,j:or septa in -
maturity, and tendency in mature regions for the counter éeptum to bev

joined to the cardinal end of the axial colum. Stereostylus pheinus

resembles S. elongatus (Jeffords, 1942) :Ln the elongate form, but con-
tains appreciably less stereoplasm a.nd the corallites are somewhat more
~cylindrical. This species is larger than other species that occur in
issourian rocks such as S. lgqi_s_, n. sp., and S. pelaeus, n. sp.
Occurrence.— Drum linestone, Kansas City group, Lﬁ.ssburian series s
Pemmsylvanian (Upper ’Carbbniferous). The type material was collected
at the Atlas cement quarry, Independ’enceb, Iuidntgomery ;:6unty, Kansas
(Uhiv. Kansas loc. 752). Other corallites are from the brickplant
Quarry, Cherryvale, Montgbmery county,‘ Kansas (Univ. Kansas loc. 734);
3.5 miles éoutheast of Independéhce , Kansas (Univ. Kansas loc. 356;);
highway cut SW NW sec. 5, T, 33 S., R'. 16 E., 1 mile southeast of Inde-

bendence, Kansas (Univ. Kansas loc. 4987); 2 miles east of Independence,
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Kansas (Univ. Kansas loc. 469); MW sec. 5, T. 33 S., R. 17 E., 2 miles

southeast of Independence, Kansas (Univ. Kansas loc. 354); and on 0ld
Standpipe Hill, 2 miles south of " Cherryvale, Kansas‘ (Uniir. Kansas loc.
873). The corals were collected by J. M. Jewett, A. N. Sayre, and

others of the Kansas Geological Survey.

Materiail studied.-- About. 30 well préserved coi'a.]_'l.i.tes and other
fragméntary remains were included in the coil-ectioné. Twelve céra.'l_]ites _
~were sectioned for stu‘dy.’ |
Type.— Universitj of Ka.nsas s spécimen no. 752—2lé from the quarry

“at Independence, Kansas.
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EXPLANATION OF PLATE 13

(A1l figures 3 timesbnatural size., Transverse sections are
oriented with the cardinal sephum‘atibqttOmi p;otosepta are
indicated by small arrows. Longitudinal sections are at
:'right angles to the counter-cardinal plane; the position

of transverse sections is:iindicated by small italic figures.)

, : . Page

Stereostylus phainus Jeffords, n. sp., from the Dypum.
limestone,'Kansas City group, Missourianfseries,
Pennsylvanian (Upper Carbonlferous). - ===« == 339

la-b--Specimen (Univ. Kansas no. 469- 21a) from 2
‘miles east of lndependence, Montgomery
county, Kansas. 2, Transverse section, b,
Longitudinal section.

2--Tnansverse section in the’célyx of specimén
(Univ. Kansas né; 873-21b) from 01ld Siand-
pipé Hill, 2 miles south of Cherryvale,
Montgomery county, Kansas,

3a-c~-Specimen (Univ. Kensas no, 973-2la) from
the same locality as figure 2. a-b,
Transvefse sections. gﬁ Longitudiﬁal
section, \

4a~b-~Specimen (Univ. Kansas no. 354-21b) from NW
sec., 5, T. 33 8., R, 17 E., 2 miles sOutheést
of Independence, Kﬁnsas. 8, Tpansverse
section. b, Longitudinal section slightly
out of the axial plane in the upper portion.
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Sa~e-~-Type specimen (Univ. Kansas no. 752-21a) from
the Atlas Cement Quarry at Independence,
Kansas. &a-d, Transverse sections. g,
Longitudinal section. .

6a-d--Specimen (Univ. Kansas no. 4987-21la) from |
highway cut, SW NW éec. 5, T; 33 S,, R. 16 E.,
1 mile southeast of Independence, Kansas.,

a-c, Transverse sections. d, Longitudinal

section,.
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n. sp.

~

Stereostylus phainus

13

Plate
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Stereostylus pelaeus Jeffords, n. sp.

Plate 14, figures 1-8; plate 18, figures 1 and 7;» text figure 7.

This species includes bfoad;y c,onicaircorallites that are gently
to strongly bent near the apex.: The"curx}ature‘is irregular in position
so that any of the proto.septa may be on the concave side. The theca is
moderately thick, and it bea.fs' sharply inéiséd septa.l grooves énd fine
vinterseptal fidgeé. Tra.nsverse markings comprise low wrinkles and fine
growth lines. The convex side of the bent apical portion bears a few
short radlcles or other thz.ckenlng to provide for attachment Some of
v’the corallites seem to have been free 3 others are attached to small
crin&ild columnals. The ca.lyx is deep and contains ﬁhe broad bladelike
column in the center. The type speéimen is 20.3 mmn.n length and 17.5
mm in max:xmmn diameter at the calﬁ. Yost of the specimens are approxi-
mately 19 mm in lengt.h and 12 mm in diameter.

Transverse sections in the apical region"show_a counter septum that
is thickened slightly at the axis, a thin cardinal sepbum, and long
major septa that are joined to each other and to the column by stereo-
pla.sm; In ea.riy mturity the cardlnal septum is very short, and 'i;he
counter septum is long and thin ejccept for ’che‘ enlargexﬁent at the axis.
The major septa are distinctly rhopaloid and ﬁhey are joined in a
palmate arrangement about the column. gharacteristicaliy, thére 4‘is a
broad open area in the comter—cardinal plane that is divided in the
counter quadrants by the column and thin counter séptum. The grouping
of the axial edges of the septa and the open area in the counter-cardin-
al plane persist to’ the calyx in mature coralli’ces.. Full maturity is
shown in flqran'sverse seétions by the separation of the column from the

counter septum, the presence of long and slightly rhopaloid sep‘ta, and
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* the bilaterél arrangement of the septa about the counter-cardinal plane.

Minor septa é.re rudimentary. The septal formula in the apical regiqn
of the type specimen is K 4 A2 C 2 A 4 K; and ‘abouty,'?;;mn higher it is
K8AL4LC AL ABK. There are about 30 major septa in the mature stages
of these corals. | J _

The axial column of this species is dié_tinctly compressed 1a‘terally,
and it remains atbached to the counber septum wntil late maturity. In
transverse sections above the apical region the‘ columﬁ is separated
from the fused edges' of the septa by conspicuous open spaces although
bars of stei'ebplasm méy véxtend to the sépta normal to the median lamina
of the colum; Tabﬁlae_ are relatively numefoﬁs and' fise steeply. fx_'omk
the per:l.phery to flatten somewhat as ’c.he column is reached. The car-
dinal fossula is very large and promlnent throughout growbth. Alar
pseudofossulae are moderately well developed, but confined to the apical
region,

Discussion.—— This species is charaéterizéd bj iong sub-equél major
septé, conical form, angl open spaces between the counter la‘c.efals é.nd
counter septum. These i‘eatures,' together with the la.rgé alar pseudo-
i'oséulaev and 6ardinal fossula, resemble similaf s‘oructgres in the

Stereostylus newelli group, but S. pelaeus is distinguished by the

abundance of tabulae, lesser quantities of stei'eoplasm in the immature
., region, and the stroﬁg counter acceleration. This species differs not-
ably from S. 1enls, n. SPes S m:Ll:Lchus, n. sp., and 3. h ainus, n. sp.
which occur in Missourian rocks also, but corals from shaie and lime-
stone deposits are expected to represent somewhat divergent types.
Occurrence.—- Missourian series, Pennsylvanian (Upper Carboniferous).

The type material was collected ‘by N. D. Newell from the Francis
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formation at 'bhe‘brickplant quarry, sec. 4, T. 3 N.,‘lR. 6 E., Ada,
Oklahoma (Univ. Kansas loc. 154). Other specimens referred to this
kspecies‘are i‘rom the same formation at‘the'cén. W. sigi'e sec. 20, T. 7
N., R. 8 E., Oklahoma (Univ. Kansas loc. 2266), the Wann formation,
Ochelata group, 1.5 mlles north and 0.5 nn.le east oi‘ Copan, Oklahoma
(Univ. Kansas loc. 751,4), the Nellie Bly formatlon, Skiatook group,

at a railway cut north of the highway, 1.5 miles west of Castle , Okla-
homa (Univ. Kansas loc. 2203); the Belle City Limestone (=Drum lime~
stone), N sec. 4, T. 4 N., R. 6 E., north of Ada, Oklahoma (Univ.
Kansas loc. 105); a.ndA the Drum limestone, Kansas City group, at SW sec.
3, T. 33 S., R. 16 E., 3.5 miles southeast of Independence, lontgomery

county, Ka.nsas (Urn.v. Kansas loc. 356).,

| Materlal studied.— This spec:Les is represented by approximately
250 coraJ_'L:.tes , 20 of whlch are from the type local:x.ty. ~ About 25 spec—

imens were sectioned for study. |
Iype.— University of Kansas, specimén no. 154-2la from the Fréncis

formation, at Ada, Okla.
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EXPLANATION OF PLATE 14

(Ail figures 3 times natural size. ‘Transverse éections are
oriented with the cardinal septum at the bottom; prbtosepta
are indicated by small arrows; Longitudinal sections are

at right angles to the Qouhter-cardinal plane;vthe position

of transverse sections is indicated bj small italic figures.)
' ' Page

Stereostylus pelaeué Jeffords, n. sp., Mjssourian éeries,
PennSylvanian (Upper Cérboniferous). ----- - == 135
la-f--Type specimen (Univ. Kansas no. 154-21a)

ffoﬁ the Francis formation at the brick plant,
sec. 4, T. 3 N., R. 6 E., Ada, Oklahoma.
g:g, Tpansverse seofions.‘ f,Longitudinal
section. 7 '
2~-Tpansverse section in the'immature‘region of
specimen (Univ. Kansas no. l54~21dj from the-'
same locality as'figure 1. |
g-?Tran8verse section of specimen (Univ. Kansas
no. 2266-21&) from the Francis.formation
at cen. W. side sec. 20, T. 7 N,, R.»SJE.,
Oklahoma.
4a-c~-Transverse sections of specimen (Univ,
Kansas no. 7544~21c) from the Wann formation,
Ocheleta group, 1.5 miles north and ©.5 milek*

east of Copan, Washington county, Oklahoma.
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g--Transverse~secfion of specimen (Univ. Kansas no.
154-21b) from the same locality as figure 1.
6a-d--Specimen (Univ. Kensas no, 2203-8la) from the
Nellie Bly formation, Skiatook group;‘at
railroad cut, north of highway, 1.5 miles
west of'Castle, Oklahoma., a-c, Tpansverse
sections. d, Longitudinal section.
7--31lightly oblique 1ongitudinalysection of a small
curved specimen (Uhiv.‘Kénsas no. £54-21c)
from the same locality as figure 1,
Ba-c--Specimen (Upniv. Kansas no;“7544-21a) from
the same locality as figure 4. g:Q,;
Transverse sections; c, Longitudinai

section.
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Svereosgdus pelaeus, n g

p.

Plate 14
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S{',ereostylus milichus Jeffords, n. sp.

Plate 15, figures 1-5; text figure 7.

This species ‘includes modérately large corvéllites that are conical
| ‘ne,ar tk}e/apex and cyiindrical above. "I‘hé apical regiqn is strongly
curved and upper parts of the corals may be stra.ight‘ evenly cui'ved or
strongly bent. The theca, wh:Lch is relatlvely thln, bears low rldges
and grooves s numerous prom:.nent ernkles ) and short radlcles near the
apex. A large area of attachmen‘b cceurs along the convex side of.‘ the
apical region. The calyx is moderately deep ahd contains a‘ spikelike
a:dal column at the base. The 't.ype‘ specimen, which represents a large
individua{!., is 44 mm in length and 13.5 in maximum diameter at the calyx.
Thé apical region of thes'e coi'ais coﬁtains numerous moder;ately thick
septa that reacih nearly to ’ohe‘ column, The counter septum is_thickened
axially to form a thin column, and the cardinél septtim is slightly
shorter than the me’tasepta. Somewhat hlgher in the coral_'L'L’ce numerous
stout septa extend two thirds the dlstance to the axis, the counter
septum is at‘cached to the column, and the cardlvnal sep‘bum is only
slightly shorter than other septa. In maturity major sépta are long,
subequal in length, and arranged radially about the axis. The septa
do not become rhopaloid at any stage, .;and the coimter septuxh separates
from the column only in mature stages of the largest coralll’ces. }inor
septa occur as mconsplcuous ridges between ma,]or septa 1n late matur-
ity. The septal formula about 5 mm above ‘the apex of the type spec:Lmen
isK5A42¢C 246K, and just below the calyx of the same‘specmen it
isK8A3C34A8 K. The a.x:l.al column is relatively thin and laterally

- tompressed 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; alar pseudofossula¢’ are inconspicuous. Tabulae are numerous,
spaéed about 0.75 mm apart, generally to steeply arched, and reaching
mostly from»the theca to the column.

Discussion.,— This si)'ecies is characterized by large corallites

that contain long major septa and very numerous tabulae. These coral-

lites are appreciably larger than in Stereostylus lenis, n. sp. » and

S. pandatus, n. sp., and the concentration of tabulae and lack of

skeletal ’chickenihg serve to distinguish this species from other species

of Stereostylus described in this paper. Couni_:er acceleration is es—
pecially marked in S. milichus and the counter quédranﬁs may contain
more than twice the mumber of septa in the cardinal quadrants. A few
of the larger corallites show Sevgral periods of rejuveﬁation. Seem-
ingly these corallites reached the maximum diameter for the species and
then underwent constriction to permit additior;al upward growbh.
Occufrence.-—— Stanton 1iméstone,' Lansing‘gvroup, I-zﬁ.ssourian serifas,
Pennsylvanian (Upper Carboniferous). The type material occurs in the
Tudora shale member at the Santa Fe railroad cub near Vilas, Wilson
cdunty, Kansas (Univ. Kansas locs. 4519 and 5418). Othei' réprésenta—
tives of this species occur also in the same member off Kansas Highway
39, 3 miles west o.f Vilas, Kansas (Univ. Kaﬁsas 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 2L 'S., R. 17 E., Woodson
county, Kansas (Univ. Kansas loc. »1.823) 5 and cen. W. side sec. 36, T.
?7 S., R, 16 E., Wilson coﬁnty, Kansas (Univ. Karisas loc. 1718). The

Species occurs also in the Stoner ("Olathe!) Tlimestone member at Ross
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quarry, 1 mile southeast of Ottawa, Franklin county, Kansas (Univ.

Kans:s loc. 4321); SE sec. 5, T, 17 8., R. 20 E., east of Ottawa, Kansas
(Univ. Kansas loc. Sg39);ycgment plant quarry, Fredonia, Wilson county,
Kansas (Univ. Kensas loc. 1743); and sec. 12, T. 29 S., R. 15 E;, east
of Fredonia, Kansas (Univ. Kansas loc. 4846).

Material studied.-- This species is represented by approximately

¢

100 corallites, énd 12 representative specimens were sectioned for
study. ‘
Type.— University of Kansés, specimen no. 5418-2la from the Du-

dora shéle at the Santa Fe railrbad cut near Vilas, Kansas.,
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EXPLANATION OF PLATE 15

(A1l figures 3 times natural size. Transverse sections are
érientediwith the cardinal septum at the bottém; prétosepta
are indicated by small arrows. Longitudinal sections are at
right angles to the coumher-eardinal plane; the poéition‘of

transverse sections is indicated by small italic figures.)

: &« _ Page
Stereostylus milichus J.ffords, n. sp., from the Stanton
limestone, Lansing group, Mjssourian series,
Pennsylvanian (Upper Cgrboniferous§. - - = - = = - 141

lg:g-—Specimen (Univ. Kansas no. 4321-21a) from
the Stoner 1imestone membér at Ross Quarry;
1 mile southeast of Ottawa, Franklin oounty;
Kansas, a-dg~Trahsverse sections. &,
Longitudinal section.

2a-d-~-Specimen (Univ. Kansas§no. 5418-214) from
the Eudora shale member at Santa Fe railroad
cut, near Vilas, Wilson county, Kansas.
3:9,.Transverse sections. g, Lon@itudinai
Section showing the closely spaced tabulae.

3a-b--Transverse sections of specimen (Upiv.
Kansas no. 4521-21z) from the samé locality
as figure 1.

2a-c--Specimen (Univ. Kansas no, 4321-21x) from
the same lécality as figure 1, Q:E,Traﬁsverse

section. ¢, Longitudinal séctiono
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5a-h-~Type specimenk (Univ. Kansas no, 5418~21a) from
the same locality as figure 8, a-g, Tpansverse

sections. h, Longitudinal section.
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Plate 15
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Stereostylus pandatus Jeffords, n. sp.

Plate 16, figures 1-5; text figure 7.

Relatively small cjlindi-ical corallites that are sfraigh’s or ir-
’regularly bent are included ih this species. The theca is relatively
thin, and it bears fine longitudinal grooves and ridges that are crossed
transversely by numerous iov.r wrinkles and groi-;'bh lines.k Radiples occur
rarely near the apex. The calyx is not well preserved;‘ pfesumably i:b ‘
was moderately deep. The type spec‘:imen, which repreéen’c;s a mature in-
\dividual, is 27 mn in length and 6.8 mn in maximm dismeter ab the
calyx. Other specimens commonly are not appreciably larger in diameter
although they may be somewhat longer.

The immature region of this coral is relatively free from thicken-~
ing and st'ereoplasm.n The septa are thin and extend nearly to the éol—
umn, but they ar<'a vnot ‘,’joined‘ consistently by stereoplasm. The cardinal.
septum is only slightly shorter than the metasepta. In mature stages,
the major septa exbénd one-half to two-thirds the disﬁance; to the col~
um, and they do not become‘ distinctly rhopaloid. The cardjnal. septun
is slightiy shortened, and the counter s’eptumvha.s withdrawn from the
column. Sec’gions'_ :u:x the calyx show thin septa that may bé comnected by
tabulae at their imner edges. The septual formula in the aﬁical region
‘of the type specimén about 5 mm above the apex K 3 A2C2A 4 K, and
in the mature stage it 1s K6A3C346 K_.. Mature coréljites contain |
about 22 major septa near the\calyx. Minor Septa. occur as low ridges
alternating between the Major septa in the uppermost pé.rts of the larger
corallites. |

The axial column is relatively small in proportion to the diameter

of the corallite. In the apical region it is oval in outline and
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atbached to the counter septum. Near the calyx the column is a separate

structure that may be irregular in shape. A median lamina is pr’es’en'b
but radiating laminae are lacking. However, the column may bear irregu-
lar projections and intercepts of tabulae so as to appear branching or
fadia’bing in transverse seétion. Tabulae are close;ly spaced; about 0.5
m apart. They extend regularly from the periphery to the columm, and
rarely are thgy inosculating. The cardinal fossﬁla and alar .pseudo-
fossulae are ihconspicuous. |
Discussion.-- This s_pecies is distinguished from S. ébsitus, N. Sp.,

4 which 'occurs é.lso in the Ore;d formatipn by fhe smaller ‘siz‘e‘ of the
‘corallites and the thinner skeletal structure. In‘the mature regions

of S. pandatus the c.ou.nterj quadrants are-more strongly accelerated than
near the apex, just the opposite relationship occurs in S. labsitus.

The tabulae are closély spaced as in S, milichus, n. sp., but ﬁhe col-~
umn is moxfé irregular in form. S. pendafus is separated from S. phaimus,
n. sp., by the smaller and more cy]ihdiical form and the pattern of the. ;
major septa in the matufe region.

| Occurrence.— Oread limestor}e, Shaﬁnee group, Virgilian series,
‘Pennsyl{ranian (Upper‘Garbonjiefous)f The type material is from the
Plattsmouth limestone member at Hartﬁell quarry, north of Baldwin,
Douglas county, Kaqsas (Univ. Kensas loc. 4849).  Other specimens are
from the same member at a quarry NW SW IE sec. 15, T, 15 S., R, 18 E.,
northwest of Centra, Douglas county, Kansas (Univ. Kansas loc. 8001);
Adams quarry, Midland, Kansas (Univ. Kansas loc. 1101); a quarry east

of Barnhart, 12 miles west and 2 miles south of Baldw:.n, Kansas (Univ.
Kansas loc. 5027); and at NE sec. 15 T. 15 S., R. 17 E. o Douglas county,

Kansas, (Univ. Kansas Joc. 977). Also,' representatives of this species

L)
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occur in the Toronto limestone member, Oread ]j_rnestone, 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", 6 miies soﬁthwes‘b of Lawrence, Kansas (Univ. Kahsas loc.7707) H
quarry at top of hill, 1 mile north of Baldwin, Douglas county, Kansas
~ (Univ, Kansés loc. 4831l); quarry in sec. 27, T. 13 S., R. 19 E., sou‘l;ﬁ-
west of Lawrence, Kansas (Univ.v Kansas loc. 4832); and at a quarfy on
(uayle 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.—— Each of the above localities are represented

by numerous corallites so that more than a"l:.hbusand specimens were
available. About 2(5 représentative speéimens were sectioned.

| Iype.—— University of Kansas, specimen no. 4849-21d from the
Plattsmouth 1imestone membef » Oread limestone, at Hartwell Quarry, north

of Baldwin, Kansas.
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EXPLANATION OF PLATE 16

(A11 figures 3 times naﬁural size. Tpansverse sections are
oriented with the cardinal septum at bottom; protosepta are
indicated by small arrows. Longltudinal sections are at
right angles to the counter-cardinal plane; the position

of transverse sections is indicated by small italic figures.)

Page
Stereostylus.pandatus Jeffords, n. sp., from the Oread

limestone, Shawnee group, Vlrglllan series,

Pennsylvanian (Upper Cgrboniferous). - - - - - - - 147

la-e--Type specimen (Upiv. Kansas no. 4849~21d)
from the Elattsmouth 1imestoﬁe membor at
Hartwell quarry, north of Baldwin, Douglas
county, Kansas. a-d, Tp.ansverse sections.
&, Longitudinal secfion.

;gg:g--Speoimen (Univ. Xensas no. 4849-2l1c¢) from the
same locality as figure 1. a-c, Transverse
sections, d‘ Longitudinal section.

3a- e-~Specimen (Univ., Kansas no, 4831~ 215) from
the Toronto limestone member at a guarry
1 mile north of Baldwin, Kansas, a-d,
Transverse sections. e, Longltudinal
section.,

4a-d--Bransverse sections showing slightly irregular

- nature of the column in specimen (Upiv,
Kensas no. 1101-21b) from the Plattsmouth
limestone member, Adams quarry, Mjdland,

Kansas.



151 ‘
Page

Sa-e--Specimen (Univ. Kansas no, 4849-21b) from the
same 1ocality as figure 1. a-c, T.ansverse

s ections. d-e, Longitudinal sections.

Stereostylus adelus Jeffords, n. Sp., from the Strawn

(Desmoinesian) series, Pennsylvanian (Upper
Carboniferous)s = = = = = = = o 0 0 L & o o 4 Lo 127
ég:g:-Specimen (Univ. Kansas no. 546~21b) from the
East Mountain shale, Lgne Canyon group, at
brick plant quarry, 1 mile east of Mineral
Wells, Texas. ‘g:g, Transverse -sections.,
‘Q,Longitudinal section.
7a-c--Specimen (Univ. Kansas no, 7170-21a) from the
Millsap Lake group, 3.6 miles east and 1 mile
south of Rochelle, Tgxas. a-b, Tnansverse
sections. 3; Longitudinal section.
8a-c~-Type specimen (Univ. Kansas no, 546-21a)
from the same locality as figure 1. a-b,
Transverée sections. ¢, Longitudinal

. sectione,
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Stereostylus pandatus, n.'sp.\
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Plate 16
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Stereostylus absitus Jeffords, n. sp.

Plate 17, i‘igures 1-7s text figure 7.

The corals included in this species comprise large conical cylin-
drical corallites that are slighﬁly curved in the lower conical portion.
The theéé is thick, and it bears narrow septal grooves and broad inter-
septal ridges. Low wrinkles and growth lines occur :irregula’rly. Radi-
cle.s are lacking. The calyx is deep and contains the large pointed‘
axial column in the center. The type specifen is 29 mm in length and
11 m in diameter at the éalyx. Other individuals range‘ from much
smaller in sizek to slightly 1aiger. B

'I‘hé épical region contains considera‘ble thickening of the struc-
turé.l elements ;y' septa are thick é.nd joined to the column by stereoplasm. |
Somewhat higher Sections show long septa that are joined together about
‘the column by deposits of s*beréopla.sm, a sﬁort cardinal septum, and‘a
counter septum ﬁhat 1s continued into the column. In the mature stage,
the major septa are verj;r long and distinctly rhopaloid except for the
short cardinal septum. The septal formula about 4 mm above the apex of -
the type specimen is K 5 A 2 G 2 4 4 K. At the base of the calyx the
~ septel formula is K6 A 4 C 4 A 7 K. Minor septa occur as broad ridges
in the mature stage ,’ but they do ‘not becox;xe elongatéd. | |

The axial column ZLS large throughout the corallite. At the apéx
it is oval iﬁ outline'and’functionally joined to the counter septum;

’ near the calyx it becoﬁes more circular in outline and proportionatel:}

largér. The colum is separated from the counter septum only in late

maturity or in the ca.lyx Tabulae are _relatively nwneroﬁs; about 1.3 m
apart. Propérly oriénted longitudinal sections show tabulae that are

| inclined ;*egularly from the cblmnn té the periphei'y. In the apical
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region the thickened septa and dep051ts of stereoplasm largely conceal

the tabulae. The cardinal fossula is representated by the short car-
dinal septum, but this structure is not conspicuous. Alar pseudofossulae
~are distinet in youthful stages but become inconspicuous above,

\ Discussion.—- This species is characterized by its large size and

thickened skeletal élements. Stereostylus absitus resemblés'§. erversus,’
. Sp., from the Browﬁsville limestone in the rhopaloid seﬁta and thick
theca, but the former species is less conical in form and has fewer ma,jor
septa in the mature region. The corallites of 3. absiﬁus are larger than
those of 3. annae, n. sp., and skeletal elements are.notably thicker,
Comparison of ﬁhis species with aséociated corals from the Oread fqrma-
tioh is given under description:of S. pandatus, n. sp.

Occurrence.,—-— Oread>liﬁestone, Shawnee group, Virgilian series,
Pennsylvanian (Upper Carboﬁiferous); The type material is from the
Toronto limestone member at a quérry near the top of a hill, 1 mile
north of Baldwin, Douglas county, Kansas (Univ. Kansas loc. 4831) Other
specimens are from the same horizon in a quarry in sec. 27, T, 13 S., R.
19 E., southwest of Lawrence, Douglas county, Kansas (Univ._Kansas loc,
4832); 0'75'mile southwest of "Three Sisters!, 6 miles southwest of
Lawrence, Fansas (Uhlv. Kansas loc 7707); and a quarry at the west end
of the University of Kansas ‘campus, Lawrence, Kansas (Univ. Kansas loc.
3272). This speciesrwés identified also in the Plattsmouth limestone
hwmber, Oread liﬁestone, from a quarry east of Barnhart, 12 miles west
and 2 miles south of Baldwin, Kansas (Univ. Kénsas loc. 5027); and at
Hartwell quarry, north of Baldwin, Kansas (Univ, Kansas loc. 48L9).

Much of this material was collected by Arthur Bridwell.

Haterial studied.—— The collection includes several hundred repre—

§entatives of this species, especially from the outcrops of the Toronto
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1imestone. Aboutbls corallites Werev found a.mong the sectioned
material.

Type.~— University of Kansas, specimeﬁ no. 4831-21E from the Tor-

onto limestone, 1 mile north of Baldwin, Kansas.
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EXPLANATION OF PEATE 17
(A11 figures 3 times natural size., Tpansverse sections are
oriented with the cardinal sepbum at bpttom; protosepta are
indicated by small arrows. Lpongitudinal sections are at

right angles to the counter-cardinal plane; the position

of transverse sections is indicated:by small italic figures.)

. Page
Syereostylus absitus Jeffords, n. sp., from the Oread
 limestorie, Shawnee group; Virgilian series,
Pennsylvanian (Upper Cgrboniferous), = = = = = = == 153

la-o--Specimen (Univ. Kansas no. 4849-21a) from
the Plattsmouth limestone member at Hprtwell
quarry, nothh of Béldwin, Douglas county,
Kansas. a-d, Tnpansverse sections., 8y
Longitudinal section.

gg:g:-Sﬁecimen (Univ.«Kansas no. 4831-21d) from the
Toronto limestone member at a quarry, 1 mile
north of Baldwin, Kansas. a-c, Transverse
sections. 4, Longitudinal section,’ |

Ba-e--Specimen (Univ. Kansas no. 4831-21c) from
the same locality as figure 2. a-d,
Tpansverse sections. e, Longitudinal

section.
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4a-e--Specimen (Univ. Kansas no. 7707-2le) from the
- Toronto limestone member, O 75 mile south-
.west of iThree;Sisters;,‘S miles southwest
of Léwreﬁée, Douglas céuhty, Kansas. éﬁé,
Transverse sections. @, Longitudinal
section.

ba-d--Specimen (Univ. Kansas no. 5027-21b) from the

Plattsmouth limestone member at a quarry
~east of Barnhart, 12 miles west and 2 miles
south of Baldwin, Kansas. a-c, Transverse
sectlons. d, Longitudinal section.
6a~c—-Transverse sections of specimen (Univ.
Kansas no. 7707-21b) from the same
locality as figure 4.
z§:§——Type specimén (Univ. Kansas no., 4831-21e)
from the same locality as figure 2; a-da,
tffansverse sections. ¢, Longitudinal

section.
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EXPLANATION OF PLATE 18

(All figures 3 times natural size.)

Page

Stereostylus pelaeus Jeffords, n. sp., from the
| Missourian series, Pennsylvanian (Upper
Carboniferous); T 127
1--Specimen (Univ. Kansas no. 154-21F) from the
-PFrancis formation, sec. 4, T, 3 N,, R,
_g E., Ada, Oklahoma.
7--Specimen (Univ. Kansas no. 154-21g) from the

same locality as figure 1.

Syereostylus perversusiJeffords, n. 8p., from the Dover
ahd Brownsville limestones; Wabaunsee group,
Virgilian series, Pennsylvanian (Upper Cgorb-
onlferous) - e e e e e - - e e e - - - - 167
2--Sp601men (Uhiv K@nsas no. 5997-21b) from the
Brownsville limestone ‘at Admire Junction,
O 5 mile north of Admire Lyons county,

Kansas.,

Stereostylus lenis Jeffords, n. sp., from the Kansas
City group, Missourian series, Pennsylvanian

(Upper Carboniferous)as = - = = = = = = = = = = = = 114 .
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3-~Specimen (Univ. Kansas no. 7176-21f) from the

Frisbie limestone member, Wyandotﬁe liﬁes-
tone, at 33d. and Roanoke quarry, Kansas
City, Mjissouri. .

4--8pecimen (Univ. Kénsas no. 7176—21h) from the
same locality as figure 3.

é--Spécimen (Univ. Kansas no. 7176-21g) from the

same locality as figure 3.

Stereostylus phéinus Jeffords, n. sp., from the Drum

1imestohe, Kansas City group, Mjssourian
series, Pennsylvanian (Upper'carboniferous).— - - =129
B--Specimen (Univ. Kansas no. 4987-23b) from
a highWay cut, SW NW sec. 5, T. 33 S.,
R. lé E., 1 mile southeast of Indepéndence,

Montgomery county, Kansas,



Plate 18
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- Stereostylus annae Jeffords, n. sp.

Plate 19, figures 1-6; text figure 7.

Small conical coral]it,ves having a slightly to strdﬁgly curved
form comprise this species. The theca is relatively thick and bears
sharp septalgrooves and ridge‘s ; transverse wrinkles are widely spaced.
Commonly, the convex side of the apical portion is thickened or bears
verjr short rad:icles for attacmnerit; some corallites are attached to a
crinoid columnal, bracha.opod shell or other hard object by a relat:wely
large area of the corallite. The cal;y-x is deep ‘and conbains a sp:.kellke
colunn at the axis. The type specimen, which represents é.pproxi.mately
the average size of thev corallites, is 16.5 rm in length and 7 mm in
diameter at the calyx.

The apical tip of the corallites is essentially solizi, due to
thickening of the septa. Slightly higher sections show long major sepfa
that may be joined tbgether at their axial edges by stereoplasm, a short
cardinal sep‘bum, and é long counter septum that is 'thiékeried axially to
foz"m the column. The septa in mature regions are irregular in leng'bh,
and at the calyx the counter septun is separated f’rom the columrl. Minor'
septa occur in a rudlmentary manner only in the largest of the coral—-
lites. The septa.l formula near the apex of the type specimen is K 4 A2
CZA[,K, andat"bhecalyx1tlsK5A30BASK.

The a.x:.a.l columd is thln and laterally compressed throughout the
corallite, Separat:x.on from the counter septum occurs only in advanced
stages of development. The med:.an la.mlna can be traced from the colum
into the counter septum in early maturlty, but these laminae are d:.s-;

contlnuous above this stage. Tabulae are rela.tlvely mmerous, and they -

rise at an angle of about 45 degrees from the periphery to the inner
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edges o.f the sépta'where they flatten slightly. The cardinal fossula is
indicated by the short cardinal septum but it is not conspicuous. Alar
pséudofossﬂae are weakly developed in the apical region.

Dis’cussion.—— This species is represented by small conical coral-
lites that seem restricted to the Howard limestone. Whereas the theca
is moderately thick, septa are thin and stereoplasmic filJing is mostly

lacldng. Stereostylus annae resembles S. lenis, n. sp., in the thinness

of the structural elements but the corallites are shorter and more con-
ical in i‘érﬁ. Aléo, the cai'dinal septum is consistently longer in S.
annae. o | |

This spgcie:s is named for my wife, Ann, in acknowledgment of her.
.é,ssistance in the ’stﬁcty of lophophiyllidid :corals.

0ccurrence.-- Howard llmestone, Wabaunsee group, Virgilian series,
Pennsylvam.an (Upper Carbom.ferous) The type material was collected
by R. lI, Jeffords and AJ.len Graffham from a mine dump, east of U. S.
Highway 50N. . at the southwest edge of Osage City, Osage county, Kansas
(Univ, Kansas loc. 7717).; Other specimens were collected by Arbhﬁr
Bfidwell at sw sec. 20, T. 14 S., R. 16 E., 0sage county (Univ. Kansas .
~ loc. 8129), a.nd by R. Y, Jeffords i‘rom a strip pit south of U. S. High-
way 50N, 10 miles wes’c of junction of U, S. Highways 75 and SON Osage.

county, Kansas (Un:n.v: Kansas loc. 7716).

Material s’cudied.-- The type locality is représentated by about 75
corallites and the other localities by about 15 specimens. Eight corals
were sectioned for s’cudj.-

' l‘ypg_.-—— Un:Lvers:L’oy of Kansas, spec:.men no. 7717-21a from Osage ’

City, Kansas .
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EXPLANEATION 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-cardinal plane; the position

of transverse sections is indicated by small italic figures.)

: . Page
Stereostylus annae Jeffords , n. sp., from the Howard
limestone, Wabaunsee group, Virgilian»series;
Pennsylvanian (Upper Carboniférous%. - 162

;§:Q—~Speoimen (Univ. Kansas no. 77;7-210) from the
séme locality as the type speéﬁmen, a mine
dump east of U. S, Hjghway 50N at southwest
edge.of Osage City, Osage coumty, Kansaé.
a-c, Transverse éections. 4, Longitudihal
section;k

2a-b--Transverse sections of specimen (Univ.
Kansas no, 7717-21m) from the same
locality as.figure 1.

§g:g-4Transverse sections of specimen (Univ. |
Kansas no. 7717-21le) from the same locality
as figure 1.

4a-f--Type specimen (Univ. Kansas no. 7717-21a)
from the same locality as figure i; a-e,
Traﬁsverse sections. £, Lohgitudinal

section.
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5a-d--Specimen (Univ. Kansas no, 7717-21b) from the
same locality as figure 1. a-c¢, Transverse
sections. d, Longitudinal section.
6a~-b--Transverse sections of specimen (Univ.

Kansas no, 7717-214) from the same

locality as figure 1.

Stercostylus aages Jeffords,,n. 8p., from the A&dmore

limestone, Chereokee group, Desmoinesian series,
Pennsylvanién‘(Upper Carboniferous). - A e . m- 124
7a~-b--Transverse -sections of specimen (Univ. N
Kansas no. 7781-2la) from a road cut
along W. line NE SW sec. 27, T. 74 N.,
R. 22 W., 1 mile south of Lacona, {owa.
8a-f--Transverse sections of specimen (Univ.
Kansas no, 7502-21la) from NE SW SW sec.
14, R. 74 W., R, 22 W., Warren county,
~ Iowa,
gg:g--ije specimen (Univ. Kansas no., 7779-21a)
' from bank of Whitebreast Creek, NW NW NE
‘sec. 33, T. 73 N., R. 22 W., Lucas
county, Iowa, a-~-c,Transverse sections,

4, Longitudinal section.
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Plate 19
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Stereostylus perversus Jeffords, n. sp.

Plate 18, figure 2; plate 20, figures 1-5; |

text figure 7.’

* This species comprises small to medium-sized conical corals that
‘are slightly curvéd, f)articularly near the apex. The theca, which is
t“hick, bears longitud:‘nai markings of distinct septal grooves and
ridges that are crossed transversely by numerous grdvrbh lihes aﬁd nar-
row wrinkles. Radicles are not observed on any of the specimens. The
calyx is deep Where preserved The incomplete type specimen is 14 mm
in length and 17.6 mm in maximum diameter at the top of the calyx., A
few of the corallites reach a soméwhat larger s:?.ze.

These corals are characterized by a considerabie dilation of the
skeleta.l.elem,ents; the épical region commonly is open only in the inter-
- septal spaces midway between the theca and axis. The septa are Jjoined
~ about the column exé:ept,for the somewhat shortened cardinal septum. In
- the mature regibn the septa are long and diétinctly rhopaloid; a few
‘may‘ be slightly shorter than the others. The cardinal septum is é.bdut

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 :Ls not dlstlngulshed in lenoth from the nmeta—
septa. Iinor septa ocecur as rudimentary ridges 1n the mature stages.

The septa_'l. formula for the upper part of the type spec:.men is K6 AL

C 4 A 5K, The septal formila of a larger individual is K 7 A 4 C 4 A8K.

. The column in the apical region is. formed by a thlckem.ng a.nd elonga~

tion of the counter septum, and it is oval in crosa—sectlon. The column

becomes more cyllndrlcal and larger in relatlon to the corallite progres-

SlVely upward and near the caly:x it is separated from the counter septum.



168

Tabulae ére numerous and slightly inosculaﬁing except just belcxw' the
calyx where they becomé regularly spaced. The cardinal fossula is
indicated by the shortened cardinal septum, although the fossula does
not form a conspicuous open space. Alar pseudofossulae are moderately
well developed in the youthful stages bub disappear later,

Discussioni. — This species is characterized by relatively broad
conical corallites having a lérge axial colum. Alar pseudofossulae

are not as well marked as in Stereostylus pelaeus, n. sp., and major

septa are more numerous than in S. absitus, n. sp. A single specimen
of coral from the Dover limestone (pl. 20, fig. 1) is tentatively in-
cluded in this species inasmuch as it is similarly thickened. The
coralli’c,é » however, shows somewhat longer minor septa as well as other
minor differen;:es.

Occurrence.—- Brownville limestong R Wabaunsee group, Virgilian
series, Penﬁsylvania.n (Upper Carboniferous). The type specimens were
collected by R. C. Moore and others at Admire Junction, 0.5 mile north
of Admire, i.yon county, Kansas (Univ.’ Kansas locs. 2175, 3405, and 47"76).
Other corallites were collecﬁed by R. C. lioore 7 miies 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. T574) 3
and by R. I, Jeffords at NW cor. sec. 21, T. 16 S., R. 12 E., ILyon
county, Kansas (Univ. Kansas loc. 1277). A single corallite collected
by R. . Jei‘fords (Umv. Kansas loc. 8130) from the Dover limestone,

' Wabaunsee group, along U. S. Highway 50N, 3.8 miles east of Adm:t.re s is

tenfca.tlvely assigned to this species.

Yaterial studied.-- About 30 specimens, mostly from the type local-

ity, are contained in the collection, and & representative corallites

Were sectioned for study.
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Iype.— University of Kansas, specimen nc;. 3405-21f, from Admire

Junction, Kansas.
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EXPLANATION OF PLATE 20

. (Ail figures 3 times natural size. - Transverse sections are‘
oriented with the cardinal septum at bottom; protosepta are
indicated by small arrows. Longitudinal sections aré at
right angles to the counter-cardinal plane; the positicn

of transverse sections is indicated by small italic figures.)

Page

Stereostylus perversus Jeffords, n. sp., from the
Brownsville and Dover limesﬁones, Wabaunsee group,
Virgilian series, Uppér Pennsylvanian (Upper ‘

U*u, Carboniferous). - - - - - e e e e e - - 187

4ig§:Q-~Transvefse sections of specimen (Univ.
o Kanéas no. 8130-21a) from the Dover lime-
stone along U. S, Highway 50N, 3.8 miles
ST edst of Admire, Lyons county, Kansas,
gg:gé—Typé specimen (Univ., Kansas no. 3405~
21f) from the Brownsville limestone
at Admire Junction, 0.5 mile‘north
_of Admire, Kansaé.. a-b, Transverse
sections. ¢, Longitudinal section.
ég:g-—Specimen (Univ. Kensas no, 3405-21c) from
the same locality as figure 2. a-c, :
Transverse sections. d, Longitudinal

section.
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Page

4a-d-- Specimen (Univ. Kansas no. 3405-2}e) from
the same locality as figure 2. a-c, Tpans-~
verse sections. 4, Lbngitudinal section,

5--Transverse section in the calyx of specimen
(Univ. Kansas no. 3405-21b) 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, Pennsylvanién
(Upper Carboniferous); at NE cor. sec. 27, T,
24 S., R. 17 E.,&ﬁeai Piqua, Woodson county, |
vKansas.’ ----- - - -~ - - - - - : —————— 199
‘éggg--Type specimen (Univ. Kansas no. 1877-21a). |
a-e, Transverse sections, ‘2, Longitudinai
section in which the axial column iS~éeen
only near the base of the section. |
ZEZQ--Tfénsverse sections of a slightly crushed

specimen (Univ. Kansas no. 1877-21Db).

¢
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Genus LOPHAMPLEXUS Moore and Jeffords, 1941 17

' Cofals assigned to this genus comprise solitary'conical to conigo—
cylindrical, straight, curvéd, or irregularly bent corallites of modér—
ate size. Thé well developed theca bears distinct septal grooves and
interseptal ridges, and,is marked transversely by fine growﬁh lines and
Low wrinklés. Rejuvenation may occur in mature corallites. In the im-
' mature region of the corallites, major septa extend to the thickened
innef.edge of the counter septum; minor septa are lacking. The counter
quadrants are modérately.accelerated. Somewhat above the apex the
\cardinal séptum 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 céntinuous from the
counter septuﬁ throﬁgh the column, is observed in most specimens but
radiating laminae are absent. Numerous tabulae rise stéeply from the
théca'but tend to flatten out as they.join the axial column, Thevmature.
portion éf the corallite is characterized by a ‘marked shoftening of the
septa_and a disappearance of the axial column, ‘Complete/or‘ihcomplete
tabulae extend across the inﬁeridr of. the corallite at more or less
regular intervals. These tabulae rise steeply from the periphery but
become subhorizontal or sagging within the inner edgesvof the major
septa; Minor septa may be present as low ridges alternating between
the major septa, or they'may'be’entirely lécking.

Genotype .-~ Lophamplexus eliasi lMoore and Jeffords (1941), Wolf-

campian, Permian, Kansas and Oklahoma.
Discussion.—— An "amplexoid" or brevisepial phase that is char-
acterizéd by short septa, regularly spaced tabulae, and an absehce of

dissepiments seems to be a specialized phase reached independently by
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corals along several phylogenetic lines. The genotype of Amplexus, A,

coralloides Sowerby (1814, p. 165), is incompletely known, so that its
relationships are in doubt. Ampleximorphs, however, are reported to

- N
have developed from "Zaphrentk@s" and Columnaria by Weissermel (1897),

Plerophyllum and Pentaphyllum by Schindewolf (1940), Allotropiophyllum

by Hill (1940), and "zaphrentids" by Easton (1945a). Lophamplexus seems

certainly to be derived from corals belonging to Stereostylus or to

forms ancestral to that genus.

Lophamplexus was proposed to include Permian lophophyllidid corals

in which the axial column was discontinuous in the mature region, and
Horrowan corals were referred to this genus in a later paper. The ad-
ditional hov:ledge of these corals in which the corallite develops from
a jouthful lophophyllidoid phase to a mé'hure breviseptal phase lacking

a column indicates a wide variation in the structural features of the

species\. 7 _Some species referred to Lophamplexus have a persistent
lophophyllidoid development, whereas in other forms the lophophyl]idoid
stage is abbreﬁated and the cylindrical amplexoid characters are pro-
‘nounced. Ontogenetic study of these corals“ indicates ’ohai'; the 'appear— ‘
ance of the breviseptal phaée relates to the specialization of the
species. Thus, advanced specieé are characterized by a restrict;i.on of
the lophophyllidoid characters to a very small apical portion and by a
strong deveiopment of the breﬁséptal phase. The tabulae are regularly o
spacefi, arched at the periphery, horizontal in the axial region, and
mostly complete in the highly aeveloped species. The degree of spec~ |
‘ializa’oion, however, is not reiated to stratigraphic occurrence. Ad-
vanced species, such as L. brevifolius,‘ n. SPe, L. phréctus,. n. sp. ,‘

and L. vagus, n. sp., occur in Desmoinesian and liissourian rocks, whereas
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structurally less advanced forms, such as L. spanius, n. sp., and L.

eliasi Moore and Jeffords, occur in Virgilian and Lower Permian rocks,

respectively. It seems probable, therefore, that the species included

~ in Lophamplexus are polyphyletic in origin and developed independently

and at different tiﬁes from Stereostylus. Thus, the degree of sbecial—

- ization can not be used reliably as an indication of stratigraphic
horizon, |

Smith and Lang (1930, p. 179) have shown that one or more coral-
lites of a cbrallum may develop distinctive éharacters. One such geno- :

morphic group comprises normal corallites of Lithostrotion and also

individuals in which the column is lacking (diphymorphs). The oceur-
rence of similar variation in solitary rugose corals is less easily
determined inasmuch as the ancestry of these corallites can not .be ‘
identified as certainly as in the case of a colonial form., The con-

sistent occurrence of the chéracters ascribed to Lophamplexus in large

numbers of corallites from single localities; as well as the areal dis-
tfibution of several of the Spécies, suggests strOnglj that these char-
acters are of gehéric importance.

The apical portion of corallites assigned to this genus has a

structure like that of Stereostylus, whereas a mature region of varying

duration shows distinct breviseptal characters and'the absence of an
axial column., Thus, longitudinal and transverse sections made in this
portion of the corallite resemble closely the structures of Amplexus

Sowerby (1814) and Amplexocarinia Soschidina (1928). Howéver, Amplexo~

carinia has been interpreted (Moore and Jeffords, 1945, p. 140) as lack-
ing lophophy111d01d characters in the apical reglon, and as having the

lmmature region restricted to an extremely small part of the corallite.
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The discovery of corals in which the lophophyllidoid characters are

- well developed, although confined to a few millimeters of the corallite,

_as in Ldphamplexus ~brevifoliue, n. sp.A s suggests that Amplexus corrugatus
Mather‘ (1951) from Morrowan rocks of Oklahoma may belong with Lopham-

blexus rather than with Amplexocarinia as was concluded previously (Moore

and Jeffords, 1945, p. 142)., Lophairmlexus is distinguished readily from

Lophophyllidium, Stereest:s}lus, and other lophophyllidid genera by the
absence ei‘ the colum in the mature portion of the corallite and by the
tendency for all the major septa o become distinctly shortened (text
fig. 4).

-

Identification of Lophamplexus is made largely by characters shown

in long:.tud:.nal sectlons. Such sections may be cut obllquely in other
genera, however, so as to conceal the presence of the column Moreover,
transverse sectlons through the calyx of many species of Stereostylus
show shortened septa (incompletely developed), and the column may be
lacking kin the uppermost portion of the calyx. In pfoperly oriented

sections of Lobhamplemis, however, the axial colﬁmn can be observed to

terminate below the floor of the calyx which is formed by tabulae.
Careful exazmna.tlon of the transverse sections in the upper portion of
the same or another corallite furnishes a check on whether the column
actually diseppee.rs or was missed by an oblique section.

Occurrence ,— Permsylvahian (Morrowan to Virgilian) and Lower

Permian (Wolfcampian); Kansas, Oklahoma, and Missouri.
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L. phroctus

L. lutorius

- \q
L. sponius

L. brevifolius;, ¥ Lophamplexus

Figure 9, Outline drawings at nabural size prépared

-

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 bpevii‘olius 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 ir-
~regular manner’are includt;d in this species. The theca, which is
relatiﬁely {;hin, bears 'sharp ridges and septal grooves, numerous prom-
inent growth lines, and a few low transverse wrinkles, Short radicles
occur near the apex. The calyx has relatively thin walls so thaf‘ it
is not well preserve.d; seemingly it was steep-sided and flat across
the floor. The typev speéimen is a relatively small corallite s ‘28. 5 mm
in length and 8.5 mm in maxurwn diametér. The maximum observed length
is 45 mm for an 3.ncomplete corallite, and the maximum diameter in an-
other specimen is 16 mm.

This species is characterized by a very rapid dévelopment from the
lophophyllidOid to breviseptal stage, so ﬁhat lbphophylliddid 6haracters
a.ré not apparent more than about 10 mm above the apex.. Ti‘ansverse sec—
tions :Ln this portion of the corallite show a long countér seﬁtum, which
is thickened axislly, and major septa that reach nearly to the column.
The cardinal septum is not hotably shorﬁened. A few ‘millimeters higher
ﬁhe major sei)ta are shortened appréciably, and they are joined at their
inner edges. by uparched tabulae. The counter septum is long and not
thickened Sections in the breviseptal region just ébove‘this si;’age
show short major septa that extend only about one fourth the distance
to the a.ms, a slightly shortened card:mal septum, and a counter septum
that is equa.l in length to other ma.jor septa. Major septa, except:x.ng
the counter septum, are not thickened or rhopaloid at any stage in

development. Minor septa appear onJ.y as low ridges alternating between
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the major septa in mature regions. The septal formula, indicating the

_strong counter acceleration, is K 5A2C024A5K for the type specimen.
Transverse sections through the corallite just below the calyx show
about 25 to 30 major septa. A

The axial column persists only a short distance upward from the
apex and has not been observed to separate from the counter septum. .
. The tabulae riseMsteeply from the periphery and flatten out abruptly
in the axial area between the inner edges of the septa; in the apical
region they terminate against the colwm but latér they are rélatively
horizontal within the axial edges of the septa. The regular nature of
the tabulae is indicaﬁed by the uniformity of the interéepts in trans-
verse section where they seem to forﬁ an inner wall at differing dis-
tanceé from the theca. The cardinal fossula is scarcely distinguighed,
and alar pseudofossulae are not larger than other interseptal spaces.

Discussion.-- This species is distinguished readily from other

species assigned to Lophamplexus by the much shortened duration of the

lophophyllidoid stage in relation to the bréviseptal-period. L.
brevifélius resembles L. westii (Beede) in length and cylindrical‘form
of the corallite but differs in fhe rafe occurrence of rejuvenation
and in rapid and pefsistent change to the breviseptal stage. The mch

‘smaller corals that were called Amplexocarinia corrugata (Mather) by

Moore and Jeffords (1945, p. 142) are characterized also by a long
brevisegﬁtal stage and the restriction of the immature region to the
very apical part of the corallite. L. brevifolius is distinguished,
however, by its much larger size and the prdnounced 1ophophyllidid
character of the immature region.

The corallites of this species occur commonly as fragments that
rarely have the lophophyllidoid stage preserved. Such fragments ‘give



7 180 *
little indication of the generic relationships. However, the large
size and cylin‘drical form permit recoghition of the species.

Occurrence.-f- Marmaton grm,lp » Desmoinesian series, Pennsylvanian
(Upper Carboniferous). The type material was collected by R. C. Lioore,
J. M. Jewett, and others from the Oologah limestone at Garnett Quarry,
sec. 28, T. 20 M., R. 14 E., northeast of Tulsa, .Oklahoma (Univ. Kansas
loc. 1053). Other specimens were collected from the Fort Scott lime-
stone gt Claremofe,’ Rogers county, Oklahoma by W. M. Furnish (Univ.
Kansas léc. 7727); the Altamont limestone at a foi'd 1 mile east of
Uniéntovm, Bourbon county, Kansas Ey J. W. Beede (Univ. Kansas loc.
442L); 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 avail-

able from the Garnett quarry, and about 15 specimens from the other
localities. In all, 35 corallites were sectioned for study.
Type.—~ University of Kansas, specimen no. 1053-22E from the

Oologah limestone at Garnett Quarry, northeast of Tulsa, -Okla.,



181

EXPLANATION OF PLATE 21

(A1l figures 3 times natural size. Transvérse sections are
oriented with the cardinal septum at bottom; prmtosepta are
indicated by small arrows,  Longitudinal sections are at
right angles to the couﬁter-cardinal plane; the position

of transverse sections is.indicated by small italic figures.)

C Page
Lophamplexus brevifolius Jeffords, n. Sp., from;the
Marmaton group, Desmoinesian series, Pénn-
sylvanian (Upper Cérboniferous). - . e e e - - - 178

la-g--Transverse sections of specimen (Univ. Kensas
no. 1053-22r) in which the 1ophophyl#gid
characters extend higher in the corallite

41 then ﬁormal. Collected from the Oologah

limestone, Garnett quarry, northeast of
Tulsa, Oklahoma. ‘

gg:gf;Apiéal portion of specimen (Univ. Kansas
no. 1053-22b) from the same locality as
figure 1., &, Transverse section. h,
Longitudinal section showing the axial
colum just below the lowermost tabulas

‘§--Transverse section of the breviseptal
phase in a large corallite (Univ. Kansas
no. 1053-22h) from the same locality as

figure 1,
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4a-b--Specimen (Univ. Kansas no. 1053-23b) from: the
same locality as figure 1. a, Transverse
section. b, Longitudinal section showing
the constrictipn at the top caused by
rejuvenatiqn; The axial column reappears
immediately above some of the tabulae,

gg:g--Specimen‘(UniV. Kansas no. 7727-21a) from the
Ft. Scott limestone at Claremors, Oklahoma.
a~-f, Transverse sections illustrating the
transition from a lophophylliddéid to a
breviseptal stage. g-h, Longitudinal
sections. |

'ég:g--Tfansverse sections spaced about 1 mm
apart in the apicsal region of specimen
(Univ. XKansas no. 1053-25f) from the same
locality as figure 1. | ‘

2—-L6ngitudinal section ofvspecimen (Univ. Kensas

| no. 1053-22s) from the same locality as
figure 1.

8a-c--Specimen (Univ. Kansas no. 1053-22d4) from
the same locality as figure 1. a-~b, |
Transverse sections.  C, Longitudinal : 3
section indicating the regular spacing |

of the tabulae.
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9a-c--Specimen (Univ. Kansas no. 1053-21i) from the

same locality as figure 1. a-b, Transverse
sections in the breviseptal region. ¢, |
Longitudinal Section.

10--Transverse section in the apical region of
specimen (Uhiv. Kansas no. 1053-22f) from
the same locality as figure 1.

1l--Transverse section ofua 1érge corallite

| (Univ. Kansas no. 1053-22m} from the
same locality as figure 1. The 1ong‘sépta
indicate that the section is immediately
above a tabula. |

l2a-c~-~Transverse sections about 1.5 mm apart in
specimen (Univ. Kansas no. 1053-23d) from

- the same locality as figure.l. | |

;é-;ﬁongitudinal section of specimen (Univ.
Kansas no. 1053 22p) from the same
locality as«figure 1.

- 14a-b--Type specimen (Univ. Kensas no. 1053-22e)
from the same locality as figure 1. a,
Transverse section in the apical region.

b, Longitudinal section showiﬁg disappearance
of the lophophyllidoid characters in the
breviseptal phase.

lggzg-—Transverse sections of specimen (Univ. Kansas

' no., 1053-23a) from the same locality as figure 1.
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16a~b--Specimen (Univ. Kansas no., 1053-22¢c) from the
same locality as figure 1. a, Transverse
section. b, Longitudinal section showing

short axial column at the base.



185

14b ‘@/'Sb\:f_.,”_/ )'65' e

Lophamplexus brevifolius, n.sp.

Plate 21
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Lophamplexus westii (Beede)

&

Plate.22, figu;es 1-8; plate 23, figures 4-5; text figure 9

Amplexus westii BEEDE, 1898, Kansas Umiv. Quart., vol. 7, p. 17, pl. 1.

Lophophyllum westi l?%;] BEEDE, 1900, Kansas Geol. Survey, vol. 6, p. 18,
pl. 2, flgs. 8~8b, pl. 3, fig. 12, and pl. 5, fig. 7.

Lophophyllum dlstortum GIRTY, 2 5 Missouri Bur. Geol. and Mines, ser.

2, vol 13, pp. 318-320.

Z;ot Cyathaxonia distorta WDRTHEN __22 Illinois Geol. Survey, vol. 6,

p. 526, pl. 32, flg.‘h. N

This species includes long cylindrical co;allites that are straight
or gently to markedly bent. The relatively thin theca bears broad‘low
interseptal ridges,‘sharpxy incised septal grooves, and rather closely
spacedkprominept transverse wrinkles and growth lines. A few corallites
bear short projections or radicles which are confined to one side of the
apical région and ieem to have served to attach the corallite to the:sub-
stfatum. The calyx is not wéll preserved in the availablé matefial;
- seemingly it waé moderately deep and the floor was approximately flgt.
The incom@lete type specimen, which is a relatively small individual, has
a maximum diameter of 9 mm and a length of 26 mm. The largest COralliﬁe,
which isknearly complete, is 60 mm in length. The corallites averége a-
bout 40 mm in lenéth. Moét of the specimens are abruptly constricted one
§r more times as a result of rejuvenation and may be bent abruptly at such‘
Ppints. This rejuvenation dheﬁré 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 éepta are long
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and reach to or nearly to the column. Somewhat higher in the corallite
the major sébta (except the cardinal) axﬂend about'two~thirds the distance |
to the axis and the column is separated from the counter seétum. In the
mature region of the coralliﬁeé the column disappears and the septa grad-
uall} shorten, commonly reaching less than one-half the distance to the
axis., The cardinal septum is not distincﬁly shorter than othér major
septa. Minor septa are indicated by grooves on the exterior, but they
are not seen in transverse section; The septal arrangement of a specimen
from Nepshb county in the adolescent stage is K 54 3 C 3 A 5K, and in
early'maturity it is K 6 A 4 C 3 A 6 K. Minor septa are present in the.
nature,;reviseptal stage as low ridges alternating between major septa.
| The axiél column, ﬁhich is developed from the‘counter septum, is
rlaterally compressed and not appreciably thickened in the apical region.
Higher in the corallite the column is distinct from the counter septum and
may become somewhat irregular in éhape. Characteristically, the column is
lagking in the bréviseptal portions, but it appears commoniy after rejuven-
ation. Regularly spaced tabulae, which‘are mostly 0.8 to 2 ﬁm apart, rise
from the theca at an anglé of about 45 degrees and become horizontal about
one third the distance to the column. Where the column is absent, tabulaé
extend completely across the interior of the corallite. The cardinal fos-
sula is only moderately distinet in transverse sections of the lower parts
and is scarcely diétinguished in the breviseptal stages. Alar pseudofos—
sqlae are inconspicuous and can be determined in sections only by the posi-
tion of an incompietely developed septum in the counter quadrants, |
Repeated periﬁdS‘of rejuvenation affect‘the corallites after matufity

is reached so that adolescent characters may reoccur. Thus, a long septal

stage having the axial column m3y be present immediately above an amplexoid
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brevisegfal stage.
Discussion.—Beede (1898) first described these corals as Amplexus
westii inasmuch as the tabulae resemble those‘of Amélexus 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 some of the
corallites, However, it was recognized that the characters were inter-

medlate between those of Amplexus and those ascribed to Lophophyllum.

Similar specimens were studied by Glrty (19154), and he recognlzed the
intermittent character of the column. Although the structural features

were considered 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 brev1septal stage is mereLy the result of reJuvenatlon and
- does not represent a cnaracter generically distinct from the other forms.

included in Lophamplexus. .

Beede'suggested that Agplexus westii was conspecific with corals from
upper Missourian rocks of Illinois that weré described és Cyathaxonia
distorta Wbrﬁhen (1875), and Girty (1915a) concurred in this view. Both
of thése formé are characterized by»elongaied, irregularly bent cylindri-
cal corallites. However, in view of the lack of information on the inter~‘
nal structures of C. distorta and‘iheAdifference in Stratigraphic horizon,
L, ggggiiris‘éonsidered to be distinct from the Illinbis species.

The type collection of the University of Kansas contains several lots

of corals labelled "Lophqphyllum.west; (Beede) - type", and presumably

"most of ,this material was studied by Beede. - The holotype is not identi-
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fied by number in pub;ication and seemingly different specimens furnished
the basis fdf.measurements given in the two descriptions (Begde, 1898; P.
17; 1900, p. 18). However; the small specimen described as "the type"
(Beede, 1900, p. 177, descrlptlon of flgure 13, plate 3) is con51dered to
represent the holotype;

Occurrence.—Bronson group, Missourian series, Pennsyi&anian (Upper
Carbonif;roﬁs). The typé material was collected by E. P, West at Kansas
City, Mo., probably from the Hertha limestone (Univ. Kansas loc. 8110).
Other speci@éns‘wefe‘collected by Beede and Rogers froﬁ the Hertha lime-
stone at a railroad cut near Trent, about 3.5 miles east of Erie, Neosho
county, Kansas (Univ. Kénsas loc, 813, 5804, and 573). Single specimens
of this specieé are recoghized from the "Bethany Falls limestone" ZEHertha
limestoné]ﬁ sec. 6, T. 26 S., R. 22 E., Bourbon county, Kansas (Univ. Kanaas
“loc. 5224) and from the Bronson’group ét a cut west of Shaw, Neosho county,
Kansas (Univ. Kansas loc. 5774). - |

Material studied.—The type material used by Beede, which comprises

- the type and L other specimens from Kansas City, Mo. and about 500 speci-
mens from the Neosho county iocality, were available for study. One speci-

men was identified from each of the other two localities. About 35 repre—

-

sentative‘corallites were sectioned.
' °©

Iype.~University of Kansas, specimen no. 8110-2la from the "Upper

Coal Measures"‘[?ertha‘limestoné] at Kansas City, Missouri. j
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EXPLANATION OF PLATE 22

(A1l figures 3 timesAnatural size. Transverse sections are
oriented with the cardinal septum at bottom; protosepta are
indicated by small arrows. Longitudinal sections are at
right angles ﬁo the countér-cardinalyplane; the pdsition

of transverse sections is indicated by small italic figures.)

Page
Lophamplexus westii (Beede), from the Bronson group, ’
i ssourian series, Pegnnsylvanian (Upper
Carboniferous); ----------------- - 186

la-c--Specimen (Univ. Kensas no. 813-21b) from the
Hertha limestone at a railroad cut hear Trent,
ébout 3.5 miles east of Erie, Neosho county,
Kansas; a-b, Transverse sections ¢,
Longitudinal section,

gg:£-~8pecimen (Univ. Kansas no. 523-21c) from the
same locality as figure 1. a-e, Transverse
‘sections; 2, Longitudinal section.

Qg:gf~8pe§imen (Univ. Kensas no. 5804-21a) from the
saméélocality as figure 1. a-b, Transverse
sections. ci Longitudinal section.

4a-b--Transverse sections of specimen (Univ. Kansas
no. 813-25f) from the same locality as figﬁre Le

Ba-b--Topotype specimen (Upiv. Kansas no. 8110-214)

/ from the Hertha limestone at Keansas City,
Missouri. a, Transverse section. b,

Longitudinal section.
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Ba-d--Specimen (Univ. Kansas no. 573-21b) from the
: same locality as figure 1. a-c, Transversse

sections. 4, Loﬁgitudinal section,

ZE:EZ-Transverse sections of topotype specimen
(Un_iv..' Kanéas'no. 8110-21c) from the same
locality as figure 5.

8a-d~--3pecimen (Uhiv; Kansas no. 813-22d) from fhe
same locality as figure 1. ‘3:3,»Transverse

sections, ‘g, Longitudinal section.
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22

Plate
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,Lophmnpléxus ulius Jeffords, n. sp.

Plate 23, figure 3; plate 24, figures 1-7; text figure 9

Simall gently curved corallites that dévelop from a conical to a
. eylindrical shape are included in this species. The theca, wﬁich is
mﬁderateiy thick in the lophothllidoid stage and thin abowe, bears fine
longitudinal grooﬁes and ridges, and felatively conspicuous transverse
growth liﬁes 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 diéméter just below the calyx, Other mature
specimens may be a few millimeters.greater in diameter and slightly ionger.
The lower part of thé complete‘acorallites is characterized by a dis-k
‘tinct develépment of the lophophyllidoid gtage. The counter séphmn is long
~ and distinctly thickened at the axis, the cardinal septum is shortened, and
other major septa aré long ana approximately equal in length. These septa
are moderately thick but not rhopaloid.. Lophophyllidoid characters become
less ﬁafked téwards the calyx aé the .corallite assumes a cylindrical form.
In this breviseptal stage the septé are shortened and the column is lﬁcking..
Ihe septal formula iﬁ the apical region of thektype'specimen isK4LA3C
L AL K. Winor septé_may‘develop near the calyx, but they remain rudimen-
tary. Taﬁulae are more or less irregular in the apical'region, and they
; become typically amplexoid above. They are rather closely spaced, mostly
about 1 mm apartl The column is distinctly thickened in the apical re-
gion and may be independent of the counter septum in the upper pgrtion of
the lophophyllidoid’étage. The cardinal fossula is relatively distinct
throughout the early growth and persists into the lower part of the

breviseptal stage. Alae pseudofossulae are not identified easily.
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Discuséioh.—~Tﬁe corallites assigned to this species comprise a some-
what varied/éssemblage and may include representatives of distinct speqies.
'However, the divergent forms are mostly.individual specimens, so that quan-
titative evaluatiqn of the differences are not possible at £his time. Sev—-
eral of the corals are represented only by the upper breviséptal 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 elgments. Onewlocality (Univ. Kansas loc. 1828) has yielded 3
specimens, one characterized by a protracted lophophyllidid stage, énother
by the small and diétinctly breviseptal characters; and a‘third corallite
 that seems tO,ShOW‘é gradatioﬁ betwéén these typés. Seemingly, under cer-
tain ecologic conditions these corals developed a breviseptal stage rapid-
ly, wiﬁhout a great increase in.diameter. This stage was then continued
in certain specimens, but in others a lophophyllidoid stage developed sub-

sequently and the diameter was increased.

Lophamplexus ulius is distinguished feadily from L. westii (Beede),
L. brevifolius, n. sps, and L. vagus, n. sp. by the small'diameter of the
corallites. Thebwell-developed'iophophyllidoid stage and thick column
also are characteristié of this species.

Occurrence.--Kansas City group, Missourianvseries, Pennsylvaniah
(Upper Carboniferous). The type specimen was collected from the Argentine
limestone member of the Wyandotte limestone at Wyandotte Dam, sec. 18, T.
10 S.; R. 24E., Wyandotte county, Kansas (Univ. Kansas loc. 7489). Other’
corallites which‘are‘referred to this species were coilected from the
Raytown limestone member of the iqla limestone at Main Street cut,‘Kgnsas
City, Mb. (Univ. Kansas loc. 332)§ the Farleyblimestoné member of the

Wyandotte limestone at the Lone Star Cement Quarry, Bonner Springs by R. M.
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Jeffords (Unv:iv.. Kahsé.s loc. 1828) , at éa.mp Nash, east of Bonner Springs,
Wyandot.te\coun?y, Kansas (Univ. Kahsas loc, 1881), and from the Wyandotte
limestone at the gquarry in Loring, 'Wyandotte county, Kansas (Univ. Kansas
loc. 6896). | -

Material studied.-~This species 1s represented by 1 sectioned speci-

men from each of the localities except for the Bonner Springs quarry where
3 specimens were identified with this species.

Iype.~-University of Kansas, specimen no. 7489-2la from the Argentihe

limestone at Wyandotte Dam,
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 EXPLANATION OF PLATE 23

(411 figures 3 times natural size.)

) ' Page
Lophamplexus phractus Jgffords, n. sp., from the

horizon of the Stoner-Eudora members, Stankon
limestone, Lansing group, Missourian series,
’Pénnsylvanian (Upper Carboniferous), at NE cor.

sec. 27, T. 24 S,, R. 17 E., near Piqua,

Woodson county, Kansas. - - - = = = = = = o o o - & 199

1--Type épecimen‘(Uhiv. Kansas‘no. 1877-21&).

Lophamplexus brevifolius Jeffords, n. sp.,from the

Marmaton group, Désmoihesian series, Penn-

sylvanian (ﬁpper Carboniferous). = = = = = « = - - 178

2--Specimen (Univ. Kansas no. 1053-22s) from the
O&logéh'limestone, Garnett quarry; sec. 28,
T. 20 N., R, 14 E., northeast of Tulsa,
Oklahoma.

§-~Specimen (Univ. Kansas no. 1053-22k) from the

‘same locality as figure 2,

Lophamplexus ulius Jeffords; n. sp., from the Kansas
City group, Missourian series, Pennéylﬁanian
(Upper Carboniferous). = - = = = = = = = = = = - - 193
3=--Specimen (Univ. Kansas no. 332-21lh) from the
| Raytown limestone ﬁember, lola limestone, at

Main Street cut, Kansas City, Mjssouri.



Lophamplexus westii (Beede), from the Bronson group,

Mj ssourian series, Pennsylvanian (Upper

Tarboniferous). = = = = = = = = = = ¢ 0 = - - = =

4~--Specimen (Univ. Kansas no. 813~25e) from the
Herthailimestone at a railroad cub near
Trent,'about 3.5 miles east of Erie,
Neosho county, Kansas,

§--Spe¢imen (Univ. Kansas no. 8110-~21c) from the

Hertha limestone at Kansas City, Missouri.
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’Lobhémblexus phractus Jeffords, n. sp.

Plate 20, figures 6-7; plate 23, figure 1; text figure 9

’This species includes moderately large cylindrical corallites that
are gently curved in the plane of the aiar sebta. The theca, which is
relatively thick, bears fine longitudinal grooves and interseptal ridges,
and transvefsé markings consisting of a few lOW'wrinE}es and fine growth
‘vlines’in the eylindrical portions. The nature of the calyx is not‘ob—
served. The type sPecmen is 32 mm in length and 17.5 mm in maximm diam—
eter at the calyx. Another specimen rgaches about the same maximum diémeter.
Periods of rej;venatién appear to be rare;

The apical region is characterized by long thin major septa except for
the\distinéﬁly shortened cardinal septun and the thickened counter septum.
At,é distance of about 15 mm above the apex, the counter septum is equal
in length to the oﬁher méjor septa and the axial column has disappeared.

- In the early part of the breviseptal portion of the corallites the major
sépta“extend three fourths the distance to the axis and;are relatively

- stout. Near the calyx the septa beéome greatly shortened and connectéd
about their inner edges by intercepts of the tebulae. The septal formula
as seen in the apical portion of the type specimen.is K 5ALC4LAS K.
There are about 26 major sepﬁa in the mature portions of these corallites.
’ ﬁinor septa appear in'the later pért of the lophophyllidoid stage but they
remain inconspicuous. The column is prominent in the apical region and
Qecreases gra&ually upward by a progressive shortening of the counter sep-
tum: Tabulae are rather irregular in the loihophyllidoid portion of the
_corallites, but they assume the typical amplexoid character in the brevi-
septal stage,.where they are regularly spaced and complete. Pseudofossulae

are inconspicuous, whereas the cardinal fossula is a well developed feature
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that pefsisté faf into the breviseptal regidn.
| Discuésibn.—-The species here described resembles Lophamplexus
brevifolius, n,’Sp., in the external appearance of the theca, but it has
a‘much moré*extended lophophyllidoid stage. L.'phractus may be separated
" from L. westii (Beede) by the greater number of septa and the rarity of
periods of rejuvenation which results in ihe.more or less complete dis~
appearghce of the column in mature stagés. This Lansing speg}es is dis-
" tinguished readil& from L. lutarius, n. sp., by the lack of radicles,
" stouter septa, and more regular intercepts;of'thé tabulae‘in sections
acroés the breviseptal region. L. ulius, n. sp., is a distinctly smailér
coral. |
Occurrence .—Horizon of the StpnerfEudora members, Stanton limestone,
.Lansihg group,;Missourian series, Pennsylvanian (Upper Carboniferous).
g ' ‘

Collected by N. D. Newell from NE Cor. sec. 27, T. 24 S., R. 17 E., near

Piqua, Woodson county, Kansas (Univ. Kansas loc. 1877).

Material studied.--One relatively complete corallite and the upper
part of another specimen were available for study of this species.

Type.—University of Kansas, specimen no. 1877-2la.
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: Loﬁhamplexus vagus Jeffords, n. sp.

Plate 24, figures 8-9; text figure 9

This coral compriseé 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 ld,mm in diameter near the calyx.

The lophophyllidid portion of the corallite shows long thin major septa °
that extend nearly to the thin column. The cardinal septum is disiinctly
shortened. In the breviseptal stage the major septa shorten to only one-
half the radius; and thengéver_are rhopaloid. The septal formuia in the
upper part of the typé specimen is K 6A3C 3‘A»5 K. Minor septa occur
as ridges between some of the‘maslr septa, particularly in the counter
qua.drantsf The axial column is thin and.reappears ébove a breviseptal
stage as the result éf rejuvenation. Pseudofossulae are not easily idén-
tified, @hereas the cardinal fossula ié prominént throughdut all growth
stages. | | | ’

| Discussion.—-Thié speciés is distinguished from other species referred

to Lqphampleéus by the broad shallow character of the septal grooves and by

the somewhat anastomosing irregular character of the tabulae in the brevi-
septal stage. L. ygggi; (Beede) also has an axial column that appears_sub#
sequent to a bréviseptal stage, but L. vagus differs in the shorter septa,"
and mére regulaf appearance of the axial column as seen in transverse sec-

tion. N | |
A single corallite 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 Fafley limestone to~
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- L. vagus is Qﬁéétionable inasmch as its immature characters are unknown.
Occurrence.—-Missourian.series, Pennsylvanian (Upper Carboniferous).
The type spe;imen ié ffom the Nellie Bly formation, Skiatook group, at
fhe‘brickplant, sec, 1, T. 19 N., R. 11 E., northeast of Sand Springs,
Okla. (Univ. Kansa$ loc, 2202). Another specimen questionably assigned
to this speéies was collected b& N. D.‘Newell from the Drum limestone,
Kansas City group, at;Kill Creék, 1 mile southeast of De Soto, Johnson

county, Kansas (Univ. Kansas loc. 1712).

Material studied.--The well preserved type specimen and one other
incomplete corallite were identified from the sectioned material.

Type.--University of Kansas, specimen nb. 2202-21a from the Nellie

Bly formation, northeast of Sand Springs, Okla.
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EXPLANATION OF PLATE 24
(A1l figures 3 times natural size. Transverse sections are
oriented with the cardinél 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.)

, _ Page
Lophamplexus ulius Jeffords, n. sp., from the fansas City

group, M3 ssourian series, Pennsy;vanian (Upper ‘
Carboniferous)e. = = = = = = = = = = = 0 o = o o < - 193
le-d--Specimen (Univ. Kensas no. 332-21d) from the

Raﬁtown limestone member, Iola limestone,

at Main Street cut, Kansas City, Missouri.

a-c, Transverse sections. 4, Longitudinal

te

_ section.

2a-e-~Transverse sections of specimen (Univ. Kansas
no. 1828-22b) from the Farley limestone |
member, Wyandotte'limestone, at Lone Star
Cement Quarry, Bonner Springs, Wyahdotte
county, Kensas.

3a-f-~Type specimen (Univ. Kansas no. 7489-21a)
from the Argentine liméstone member, Wyandotte
limestone, at Wyandotte Dam, Wyandotte
county, Kansas. a-e, Transverse sections.
£, Longitudinal section.

4a-b--Specimen (Univ. Kansas no. 1828-21a) from the
same locality as figure 2. 2, Tpansverse

section. b, Longitudinal section.
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5a~b-~-Specimen (Univ. Kansas no. 1881-21a) from the
Farley limestone,member; Wyandotte limestone,
‘at Camp Nash, east of Bonner‘Springs, Kansas,
2, Transverse section. b, Longiﬁudinal

section.

6a-d~~Specimen (Uhiv% Kénsas no. 5896-21a) from
the Wyandotte limestone at a quarry in
Loring, Wyandotte county, Xansas, a-c,
Transverse sections. d, Longitudinal
Section. |

7a-c--Specimen (Univ. Kﬁnsas no. 1828-21b) from the

same locality as figure 2. a~b, Transverse

section. ¢, Longifudinal section.,

Lophamplexus vagus Jeffords, n. sp., from the
Missourian series, Pennsylvanian (Upper
Cgrboniferous)s = = = -~ = = = = = = - = & - - o - o 201
gg:gu-Typé specimen (Univ. Kansas no. 2202-21a)
fromiithe Neilie Bly formation,\Skiatook
group, at‘Brickrplént, sec. 1, T. 19 N,,
R. 11 E., northeast of Sgnd Springs,
Oklahoma. ga-d, Transvérse sections.
&, Longitudinal secfiona
9a-c~~Specimen (Univ. XKansas no. 1712-21a) from the
Drum.limestane; Kansas City group, at Kill'®
Creek, 1 mile southeast of De Sota,
Johnsbn county, Kansas. a-b, Transverse

sections., ¢, Longitudinal section.



Lophamplexus vagus q sp. 9¢c

d W " DA
W Te IR
it ]

ophamplexys

Plate 24 |

208




206

Lophamplexus spanius Jeffords, n. sp.

~ Plate 25, figure 7; text figure 9

Relatively large,»gentiy cﬁrved corallites that are c;nical near the
apex but cylindrical anve, are included in this species. The type speci-
men is slighﬁly curved i; the counter-cardinal plane so that the cqunter
side is concave. The‘moderatély thick theca bears distinet longitudinal
.markings that are‘croséediﬁ& fine growth lines and low wrinkles. The calyi
comprises a horiéontal floor surrounded bj a high vefﬁical wall. The apical
portion of- the corallite bears a broad area of attachment by which it was
firmly fastened to ihe substratum; The type séécimen is 51 mm in length
ahd 18 mm in maximum diameter just below the calyx;

‘The apical region ig.characterized by a strong development of the
lophophyllidoid characters.\ The counter sepﬁum is lqng and markedly thick-
ened at the axis, the cafdinéi septum is thin but not shortened, and other .
. major septa mostly réaéh to the column. Somewhat higher sgbtions show C e
major‘septa‘that are long and slightly rhopaloid, a thin shortened cardinal
septum, and short miﬁor septa. The column at this stage is large and later-
ally‘compreésed. Thé septal formula of the type specimen, showing the
‘slight countef acceleration, isK6A5C5A7K. The breviseétal portions
of the corallite are chéracterized by the cylindrical shape, the disappear- |
ance of the column, and thick shortened major septa. The minor septa are
_ relatively long andbabpréciably thickened. |

Tabulae are rather closely spaced énd somewhat inoébulating in the
breviseptal région. Comﬁbnly; 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 stagé
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but becomes inconépicuous in the adult portions. Alar pseudofossulae are

evident only in the early part of the lophophyllidoid stage.

. Discussion.—The large diameter, stout septa, and long minor septa

separate thisbspecies from other corals assigned to Lophaﬁplexus, such as
L. brevifolius, n. sp., L. captiosus Mooré and Jeffords (1945, p; 121),
and L. eliasi Moore and Jeffords (1941, p. 91). Moreover, the continua-
~tion of many qf'the major septa to the column and the palmate pattern of
the septa, as seen in transverse seétions of the apicél region, is char-
.acteristic in L, spanius. The constriction of the corallite and concen—
tration of the'tabuiae seen inlﬁhe upper part of the longitudinél section -
(plateljj fig. ‘7) are the result of partially completed rejuvenation. The
column has started to reappear also.
Occurrence.--Wildhorse limestone, Nelagoney formation, Virgilian ser-

ies, PehnSylvahian.(Upperkcarboniferous). Collectéd along Numing road,
15.7 miles west of Skiatook, Okla. (Univ..Kansas loc. 7993).

Material studied.--A single lophophyllidid coral was faund among a

number of specimens of ah undescribed species of Pseudozaphrentoides from

this locality. This corallite is well preserved and shows distinctive
" characters that warrant its description as a new species.

Txgé;—-University of Kansas, specimen no. 7993-21d.
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EXPLANATION OF PLATE 25

(A1l figures 3 times natural size. Trahsverse sections are
oriented with 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.)

_ ' Page
- Lophamplexus? lutarius Jeffords, n. sp., from the upper

‘part ofithe Boggy formation, Dgsmoinesian series,
Pennsylvanian (Upper Carboniferous), at cen. sec.,
7, T. 3 N., R. 8 E,, southeast of Ada, Pontotoc
county, Oklshoma. = = = = -« - = ; --------- 211
la-e~~Specimen (Univ. Kensas n05k1604-210) showing
| well-developed breviseptal characters. a-d,
Transverse sections. e, Longitudinal
sectione

2a-g--Transverse sections of the type specimen

(Univ. Kansas no. 1604-21h).
3--Transverse section of specimen (Univ. Kansas
no. 1604-2la). |
 4~-Longitudinal sectidn of specimen (Univ. Kansas
no. 1604-21n).
Sa-c-~Transverse sections in the apical region of

specimen (Univ. Kensas no. 1604-21m).
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6a~b~~-Transverse sections near the apex of specimen

(Univ. Kansas no. 1604-21k).

Lophamplexus spanius Jeffords, n. sp., from the Wildhorse

limestone, Nelagoney formation; Virgilian series,

 Pennsylvanian (Upper Cgarboniferous), along Nyming

road, 15.7 miles west of Skiatook,'Oklahoma. - - - 206

7a-e--Type.specimen (Univ, Kansas no. 7993-214).
g:g--Transverse sections. g, Longitudinai

section.
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Lophamplexus?lutarius Jeffords, n. sp.
Plate 25, figures 1-6; text.figure 9

Relatively straight conico-cylindrical corallites bearing fine sep-
tal grooves and rounded ridges that are crossed transversely by broad
growth lines and numerous prominent wrinkles are inéluded in this species.
The calyx is deep and broad, and the theca is thin. The apical portion of
the corall;tes is characterized by a few scattered spines or radicles.

The typé specimen is 19 mm in length and 10.5 mm in diameter just below
the calyx; the largest cérallite is 14 mm in diameter.

fhe apical pdrtion of these cérailites indicates the development of
long thin septa that join axially or abuﬁ.éther major septa. The counter

:septum is not observed to be distinctly thickened axially. These immature
characters give way upward to the breviseptal stage in which the septa are
markedly shortened and approximately equal in length. Mature specimens
show about 26 major septa; the protosepta are not identified in the sec-~
tions of the matﬁre portions of the corallites. Minor septa are rudimen-
tary. Tabulae are spaced regularly ébcut 1.5 mm apart in ﬁhe breviseptal
region. They arch upwafd at the periphery and leﬁel abruptly at the inner
edges of the majofusepta. Thus, in transverse section tabulae Seém to
form an inner wall ponnecting the septa. The fossula and pseudofossulae
are inconspicuoﬁs.

. . . {
Discussion.—This species develops the distinct breviseptal characters

of Lophamplexus, but the available material does not furnish adequate data
on the lophophyliidoid characters. Although these specimens may have been
derived from a coral that lacked lophophyllidoid features, it seems pre-

ferable to assign this species to Lophamplexus, which is relatively common
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in Pennsylvanian deposits.

Lophamplexus? luterius resembles L. phractus, n. sp., from Missourian

rocks in the reduction of the minor septa and thickness of the theca. How-
evér, the fbrmer species is characterized by the appreciably thinner and
shorter septa. The corallitesidf L.? luterius do not become completely
cjlindrical in upper portions as L. ﬁrEvifolius; n. sp., and L. vagus, n.
sp.. This species also seems to lack prominent periods of rejuvenation.
Occurrence.-eshaie in upper part of the Boggy formation, Desmoinesian
series, Pennsylvanian (Upper Carboniferous). Collected Ey N. D. Newell

from cen. sec. 7, T, 3 N., R. 8 E., southeast of Ada, Pontotic county,

Okla. (Univ. Kansas loc. 1604).

Material‘studiéd.--About 15 corallites were available for study and
10 representative specimens were sectioned.

- Lype.—University of Kansas, specimen no. 1604-21h,
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STRATIGRAPHIC SUMMARY

’

The occurrence of<corals’ih Pennsylvanian deposits of the Midconti-
nent islrelate5 closely to condifiﬁns.under which these rocks were de-
§OSited.~ Mbreéver, partiéular assémblages of corals occur in rather har—
rowiy 1imited facies. Such dlstlnctlve coral faunas include nodular

masses or mound—llke reefs of Chaetetes that occur 1mmedlately above per—

sistent llmestones 1n the Marmaton group, leunoghyllum and other cllslo-

phyllids in thick massmve llmestones, and Pseudozaphrent01des (Campophyllum

-of authors) ‘and Syglngopora in shallow-water calcareous shales and thin
limestones. Lophophyllldld corals are found most abundantly in limestones -
andvshales assoc;ated with brachiopods and bryozoa, although their oc-
currence is not uniform throughouﬁ any particular formation.

Species of,Lophothllidium‘afe confined largeiy to shales or cal-

careous zones w1th1n a predomlnantly shaly section, such as thé Cherokee,
Wewoka, and Wayland shales. These sp901es may be associatgd with a mixed
fauna of brachiopods, sponges, and molluscs. Stereostzlusboccurs in shales,
_ llmestones, and sediments that are 1ntermed1ate in composition. Species

such as S. lenis, S.. mlllchus, S. pandatus, and S. annae from relatively

pure llmestones are characterized by an elongate conlco—cyllndrical form,
relatlvely thln skeletal elements, and minor dep031ts of stereoplasm,
Species from shales, on the other*hand, commonly are broadly conical in
form and contain stout structures that are secondarily thickened by ster-

eoplasm. Lophamplexus occurs in both shaly and limey sediments, but

seems to be more abundant in the limestones.
The short range, abundant occurfenqe, and numerous mutable characters
of Pennsylvanian lophophyllidids suggests that these corals have consid-

erable stratigraphic usefulness. Care is needed, however, to avoid
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correlation:-of fagnas representing'merely similar facies rather than
faunas that are‘contemporaneoué. ‘Also, each sedimentary facies is rep-
resented by a distinct series of species so that the observed range of
-moéf species is depénaent upon minor changes in conditions ofjdeposition.
Therefofe, it islnot practicable at this time to attempt definition of

zones on the basis of lophophyllidid corals.

Species of Lophophyllidium, Stereostylﬁs, and Lophamplexus are de-
scribed from rocks df Desmoinesian, Missourian, and Virgilian age as in-

dicated on ﬁhe following table. Desmoinesian corals include especially

the conical species of the Stereostylus newelli type, radicle-bearing

‘corals like S. girtyi (Jeffords, 1942) which may be a synonym of S.

radicosus (Girty, 1911), Lophophyllidium hadrum, and L. wewokanum. In

the MiSsoufian series, Lophamplexus westii (Beede) occurs abundantly in

the Hertha limestone, S. lenis is present throughout the pure limestone
members of tﬁe Kansas City group, and S. pelaeus is recorded from the
shaly fécies of Oklahbmal Upper Missourian rocks (Lansing and Pedee
groups) are distinguished particﬁlgrly by a small conical species of

Lophophyllidium, L. coniforme. Virgilian rocks in the northern Midcgn»

tinent contain‘species of Stereostylus such as S. pandatus, S. absitus,

and S. perversus whereas equivalent deposits of north-central Texas are

characterized,by several species of Lophophyllidium,
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- Stratigraphic Distribution of Species

Stratigraphic Divisions

Species ‘ | “ B | Desmoinesian Missourian Virgilian
Lophophyllidium hadrum - X - - - -
Lophophyllidium wewokanum R T - - - -
Lophophyllidium coniforme ‘ - - -xXx oo
Lophophyllidium asarcum ’ - - —— - X -
Lophophyllidium lanosum ; - - - -X -
Lophophyllidium plummeri _—— - - - - x -
Lophophyllidium spinosum oo - - -X -
Stereostylus aages ' -X - - - -
Stereostylus adelus --x - - -
. Stereostylus pelaeus , _——— . xx - -
Stereostylus phainus --- - X - -
Stereostylus lenis o - ) - X - -2
Stereostylus milichus - X -
Stereostylus absitus —-— - - - - X -
Stereostylus pandatus | D e e - - -X =
Steréostylus annae - S - - -—-x
- Stereostylus perversué : - -- - - - =X
Lopﬁamplexus? lutorius X - - - - - -
Lophamplexus brevifolius ' --- - - - -~
Lophamplexus westii - , - X - - —-——
Lophamplexus vagus . - - - X - - -
Lophamplexus ulius o - - - X - -—--
Léphamplexus phractus el --x - -

Lophamplexus spanius - s - - - — - x - -
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