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THE UNIVERSITY OF KANSAS
SCIENCE BULLETIN

Vor. XIX] Jury, 1930 [No. 8

The Fauna of the Drum Limestone of Kansas and
Western Missouri.*

ALBERT NELSON SAYRE,
Department of Geology, University of Kansas.

: INTRODUCTION.

HE Drum limestone is of considerable interest paleontologically

because of the sharp contrast which its dominantly molluscan
fauna presents to the dominantly molluscoidean faunas of the pre-
ceding and succeeding limestones of the Pennsylvanian system of
Kansas. In the northern area of its outcrop the upper one-half to
two-thirds is o6litic and is like most of the o6litic limestone of
North America in that it contains a dwarfed molluscan fauna;
while in its southern outcrops, although the limestone is almost
entirely oolitic, the fauna is quite robust. This shows that the
conditions under which oélites are formed do not necessarily re-
sult in dwarfed faunas. Stratigraphically, the Drum is inter-
esting because it is odlitic, at least in part, in most places, and this
- makes it easier to trace, but its very rapid changes in lithology and
in thickness make it more difficult to trace.

In this paper the writer has described and figured the entire
known fauna of the Drum and has endeavered to place the correla-
tion of the Drum in its type locality with the Drum of the Kansas
City area on a more secure basis stratigraphically and paleonto-
logically; and to explain the conditions of sedimentation which gave
rise to the odlitic portions of the Drum.

The collections made by the writer were obtained during 1923-
1924 while a member of the faculty and a graduate student at
the University of Kansas; and, under the auspices of the State

* Submitted in partial fulfillment of requirements for the degree Doctor of Philosophy, to
the Ogden Graduate School of Science, University of Chicago, 1928.
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Geological Survey of Kansas, during the summer of 1925. Determi-
nations were made and descriptions written in Walker Museum,
at the University of Chicago, during the calender years 1925-1926.
Types are deposited in the Geological Museum at the University of
Kansas. Paratypes and representative material are deposited in
Walker Museum.
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STRATIGRAPHIC RELATIONS OF THE DRUM LIMESTONE

The most recent work on the stratigraphy of the Pennsylvanian
series of Missouri is that of Hinds and Greene.! They define the
Kansas City formation as the basal formation of the Missouri group.
[t is the equivalent of series II of the early Kansas survey,? which
lies at the base of the Upper Coal Measures of Kansas. As defined,
the Kansas City formation comprises nine members, named in order
from the bottom as follows: Hertha limestone, equivalent to Ha-
worth’s Bethany Falls limestone; Ladore shale; Bethany Falls lime-
stone, equivalent to the Mound Valley limestone of southeastern
Kansas; Galesburg shale; Winterset limestone, equivalent to the
Dennis limestone of southeastern Kansas; Cherryvale shale; Drum
limestone; Chanute shale; Iola limestone.

1. Hinds, Henry, and Greene, F. C.: The Stratigraphy of the Pennsylvanian Series of Mis-
souri, Mo. Bur. Geol. and Mines, vol. 13, 2d ser., p. 15 et seq.; 1915.

2. Haworth, Erasmus: The Stratigraphy of Kansas. Univ. Geol. Surv. Kansas, vol. 9,
p. 69 et seq.; 1908.
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RESUME OF LITERATURE CONCERNING THE DRUM LIMESTONE

The first geological description of the Drum seems to be that of
Haworth and Piatt.? In 1894 they described the Drum in its type
locality, just east of Independence, Kansas, and named it the Inde-
pendence limestone. They gave it formational rank, erroneously
correlating it with the Oswego limestone.

Later (1898) Haworth* again described the limestone and again
used the designation “Independence limestone.”

In 1900 Beede® described and figured part (Foraminifera to Pele-
- cypoda) of the more common invertebrate fossils of the Pennsyl-
vanian rocks of Kansas. These forms were largely from the north-
eastern part of the state and included a number of species from the
Drum of the Kansas City area.

Adams® proposed the name “Drum” for the limestone occurring so
abundantly along Drum creek and in the vicinity of Independente.
He pointed out the fact that the name “Independence” was pre-
occupied by the Independence shale? of Iowa. He also gives an
incomplete faunal list of the Drum and correlates it with the Erie
limestone.

In 1906 Schrader and Haworth® consider the Drum of southeastern
Kansas as a separate formation and state that at Independence it
is a single heavy limestone member, but that it divides toward the
south into three-members. Again in 1908 Schrader? in the Inde-
pendence folio, describes the Drum and enlarges somewhat on his
previous statements.

In 1908 Siebenthal'® states: “The Drum limestone outcrops with
a thickness of 22 feet on the point of the ridge at the state line 3
miles southwest of Coffeyville, Kan., and extends westward adjacent
to the state line for about 4 miles to a point where it thins out and
disappears. It does not outcrop at a corresponding elevation on the
south side of Opossum creek and was not identified elsewhere.”

3. Haworth, Erasmus, and Piatt, W. H. H.: Kansas Univ. Quart., vol. 2, p. 115; 1894.

4. Haworth, Erasmus: Stratigraphy of the Kansas Coal Measures. Univ. Geol. Surv.
Kansas, vol. 8, p. 48; 1898,

5. Beede, J. W.: Carboniferous Invertebrates. Univ. Geol. Surv. Kansas, vol. 6, pp.
1-178, pl. I-XXII; 1900.

6. Adams, G. I.: Stratigraphy and Paleontology of Upper Carboniferous Rocks of the
Kansas Section. U. S. Geol. Surv., Bull. 211, p. 37;

7. Calvin, Samuel: Amer. Jour. Sci. (8), vol. 15, p. 460 1878.

8. Schrader, F. C., and Haworth, Erasmus: Economic Geology of the Independence
Quadrangle. U. S. Geol. Surv., Bull. 296 p. 14; 1906.

9. Schrader, F. C.: Geol. Atlas of the U. S.., Independence, Kansas, Folio, No. 159, p. 2;
908.

10. Sicbenthal, C. E.: Mineral Resources of N. E. Oklahoma. U. S. Geol. Surv., Bull.
340, p. 195; 1908. .
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In the same year Haworth and Bennett!! considered the Drum as
a separate formation and stated that although it had not been
traced in detail to Kansas City, there is little doubt but that it is
the equivalent of one of the limestones in the bluffs around Kansas
City, and, on the basis of faunal evidence supplied by Beede, it ap-
peared to be the same as the “Kansas City oolite.” In the same
report Beede and Rogers'? consider the Drum as a separate stage
of their Series II, and remark that this is the most strongly marked
stage in the Kansas Coal Measures, being characterized by the in-
vasion of an oblitic fauna so different in its general make-up that it
forms a distinct and important chapter in the Coal Measures his-
tory of the state. They note especially the presence of a molluscan
fauna and the apparent incongruity of the genus Pseudomonotis with
Pennsylvanian forms. A faunal list is given.

In 1915 Hinds and Greene!3 defined the Missouri group and the
Kansas City formation, and gave a series of sections purporting to
show that the Drum of the Kansas City area was traceable to the
Missouri-Iowa boundary line. They also state that the Drum of
northern Missouri may prove to be the same as the DeKalb of
Iowa, as it agrees with that member lithologically and faunally.

In the same report Girty'* makes a faunal study of the Pennsyl-
vanian rocks of Missouri. This study includes a number of new
species and a faunal list of the Drum based on one collection from
Kansas City. He notes that the decidely molluscan fauna from
the Drum in Kansas City is a dwarf fauna, while that from the
Drum in its type locality is robust. Girty regards the Drum as
merely a member of the Kansas City formation, and not as a sepa-
rate formation.

MecCourt,*® in 1917, describes the Drum in some detail in Jack-
son county, Missouri, and gives a faunal list, prepared by Bennett,
of over one hundred species.

In 1920 Tilton'® takes exception to the use of the term “Drum”
as applied by Hinds and Greene in the report cited above. He says
that Bain'” had used the term De Kalb in Iowa for a member which

11. Haworth, Erasmus, and Bennett, John: Univ. Geol. Surv. Kansas, vol. 9, p. 96.

12. Beede, J. W., and Rogers, A. F.: Coal Measures Faunal Studies. Univ. Geol. Surv.
Kansas, vol. 9, p. 340; 1908.

13. Hinds, Henry, and Greene, F, C.; op. cit., pp. 107-164; 1915.
14. Girty, G. H.: idem., p. 278.

15. McCourt, W. E.: The Geology of Jackson County. Missouri Bur. Geol. and Mines,
vol. 14, 2d ser., p. 52; 1917.

_16. Tilton, J. L.: The Missouri Series in Southwestern Iowa. Iowa Geol. Surv., vol. 29,
pp. 230-231; 1920.

17. Bain, H. F.: Geology of Decatur County. Iowa Geol. Surv., vol. 3, p. 278; 1897.
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is the same as the Drum of northern Missouri six years before
Adams named the Drum limestones in southeastern Kansas, and
that the Drum limestone of northern Missouri should, therefore, be
called the De Kalb limestone.

In a tentative correlation of the formations of Oklahoma, eastern
Texas and southeastern Kansas, 1925, the U. S. Geological Survey!8
correlates the Drum of southeastern Kansas with the Dewey lime-
stone, the Nellie Bly shale and the Hogshooter limestone of Okla-
homa.

DETAILED DESCRIPTION OF THE DRUM LIMESTONE.

In its type locality, along Drum creek, just east of Independ-
ence, Kan., the Drum consists of a single member of rather pure
odlitic limestone (90 to 95 per cent calcium carbonate), and is
strongly cross-bedded and quite fossiliferous. It has a thickness of
about 80 feet just east of the Atlas Portland cement quarry, where
Rock creek enters the Verdigris river. The fresh surface of the
limestone shows a dark buff color, while the weathered surface is
nearly white. Toward the south the limestone thins rapidly and
is found five miles southwest of Coffeyville, Kan., as a very thin
limestone conglomerate, which becomes lost in the sandy formations
above and below, a few miles south of the Oklahoma-Kansas line.
Here the Drum lies well above the Hogshooter and the Nellie Bly.
It may possibly be the equivalent of the Dewey limestone, but is
certainly not the direct continuation of it, for the Dewey has none
of the odlitic character of the Drum, nor does it contain a fauna
at all similar to that of the Drum.

Northeast of Independence the Drum becomes thinner and in-
creasingly arenaceous. It forms the resistant caps of the hills in
the vicinity of Cherryvale and Morehead, where it is 5 to 12 feet
thick, the thickness being reduced somewhat by erosion in places.
East of Thayer its thickness is about 18 inches, and it is lost be-
tween the sandy layers of the Chanute and Cherryvale shales a
little southeast of Chanute.

The writer endeavored to trace the Drum northward to Kansas
City, but was unable to do so because of the poor exposures. The
Drum is not, in most places, a resistant formation, and as it is
overlain by the scarp-forming Iola limestone, the Drum occupies
the gentle slopes or occurs in the valleys, and is, therefore, generally

18. U. 8. Geol. Surv., Tentative Correlation of the Formations of Oklahoma, Eastern
Texas and Southeastern Kansas.
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covered by residual soil. However, outcrops of the Drum were
found at several places between Chanute, Kan., and Kansas City,
Mo. It occurs along Big creek, 414 miles west-southwest of Elsmore,
Kan., with a thickness of 8 feet, the top being covered. Again, 2
miles northeast of Elsmore, it occurs overlying 1 foot of hard,
dense, massive, blue limestone, which is, in turn, underlain by a
buff-colored limy shale 15 feet in thickness. Four miles northeast of
Bronson, Kan., it outcrops in the bottom of a small creek, and is a
white, porous, odlitic limestone.

On the Marais des Cygnes river, 5 miles south-southwest of
Paola, Kan., a very strongly cross-bedded, o6litic limestone more
than 15 feet in thickness is found. This may be the Drum, but its
lack of fossils makes its identification doubtful.

From this point northward no trace of the Drum is found until
the vicinity of Kansas City is reached. It is well exposed about 1
mile south of Turner, Kan., along the Union Pacific railroad tracks
from Muncie to Kansas City, Kan., and again in the bluffs at Kan-
sas City, Mo. *Here it is overlain by the Chanute shale and under-
lain by the Cherryvale shale, and consists of three members: a
lower, compact, resistant limestone, 3 to 5 feet thick, and known to
the quarrymen as the bull-ledge; an upper, oélitic limestone mem-
ber, quite fossiliferous, light gray in color, varying from 6 to 20
feet in thickness, and strongly cross-bedded; and an intervening
shale, rarely more than a few inches thick.

Southward from Kansas City, Mo., the Drum becomes thinner
and loses its oblitic character. Northward it becomes thinner and
loses much of its o6litic character. There may be some question
as to the continuation of the Drum from Kansas City to the Iowa
boundary. Its rapid variation elsewhere suggests that it does not
continue. The fauna of the De Kalb of Iowa and of the so-called
Drum of northern Missouri are said to be similar, but the fauna of
the De Kalb of Iowa is certainly quite distinet from that of the
Drum of the Kansas City area, being composed principally of
brachiopods, while even the commonest of the mollusks found in the
Drum aré not listed as occurring in the De Kalb. This seems to
indicate that the De Kalb is not the equivalent of the Drum of the
Kansas City area.

THE DRUM FAUNA.
The Drum fauna in the type locality is generally robust, while

that of the Drum of the Kansas City area is essentially a dwarf
fauna, although some forms attain large size. Otherwise the faunas
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of the two areas are similar, with the exception of the gastropod
elements, which appear less abundant in the south. The collections
from the Kansas City area are the more complete and represent
more fully the life of the sea in which the Drum was laid down,
because it has been a favorite collecting ground for many years of a
number of collectors. These collections have been studied by the
present writer along with collections made by him in the field.

In the identification of species it has been thought advisable
to identify dwarf forms (especially the gastropods) with established
normal-sized forms whenever possible, even though the small size
with an equal or greater number of whorls would ordinarily con-
stitute sufficient grounds for specific separation. The fauna consists
of 70 genera and 131 species, of which 33 are described for the
first time and 4 are referred to genera without specific identification
because of their poor preservation.

The fauna is composed of the following forms: Protozoa, 1 genus
and 1 species; corals, 2 genera and 2 species; vermes, 1 genus and
1 species; crinoids, 2 genera and 2 species; echinoids, 1 genus and 1
species; bryozoans, 7 genera and 9 species; brachiopods, 12 genera
and 16 species; pelecypods, 23 genera and 40 species; gastropods,
22 genera and 47 species; cephalopods, 8 genera and 11 species; tri-
lobites, 1 genus and 1 species: This shows a ratio of molluses to
molluscoids of more than three to one.

The following species are described for the first time: Bryozoans,
Fenestella moorei, Rhabdomeson kansasense; brachiopods, Pro-
ductus missouriensts, Dielasma ventricosa; pelecypods, Edmondia ?
kansasensts, Nucula triangularia, Pteria welleri, Parallelodon kan-
sasensis, Pseudomonotis spinosa, Myalina ? slocomi, Schizodus
“trigonalis, Lithophaga subelliptica, Pleurophorus turnerensis, P.
attenuatus; gastropods, Pleurotomaria bilineata, P. fishert, P. line-
ata, P. kansasensts, Ptychomphalus laudenslagert, Murchisonia ma-
theri, Phanerotrema ornatum, Goniospira heliciformis, Microdoma
ornatus, Naticopsis minuta, Hemizyga? cancellata, Orthonema
liratum, Bulimorpha meeksi, B. turnerensis, Trachydomia pustulosa,
Aclisina breva, A. parallela; cephalopods, Orthoceras kansasense,
Metacoceras cavatiforme var. angulatum.

Besides these, twenty or more species have been found in no
other Pennsylvanian limestone of Kansas except the Drum. They
are: Fenestelle mimica ?, Leda bellistriata, Pseudomonotis ro-
busta, Limatula fasciculata, Bucanopsis tenuilineata, B. textili-
formis, Pleurotomaria granulostriata, P. beckwithana, P. subsinuata,
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P. subconstricta, Strophostylus peoriensis, Naticopsis pricii, N.
scintilla, Zygopleura nana, Z. teres, Z. attenuata, Spherodoma
paludineformis, Soleniscus typicus, Aclisina swalloviana, Ortho-
ceras occidentale, Gonioloboceras parrishi, G. goniolobum, and .
Schistoceras missouriense.

The species appearing here for the first time in the Pennsylvanian
rocks of Kansas are: Tabulipora heteropora, Edmondia nebras-
censis, Yoldia glabra, Pseudomonotis hawni, P. equistriata, Monop-
teria marian, Aviculopectuen sculptilis, Streblopteria tenuilineata,
Pleurophorus subcostatus, Cypricardinia carbonaria, Bellerophon
stevensianus, Patellostium marcouianum, Orestes intertexta, Pleuro-
tomaria subconstricta, Naticopsis monilifera, Spherodoma primi-
genius, Ephippioceras divisum, and Metacoceras cavatiforme.

Six species here make their last appearance so far as observed in
the Pennsylvanian rocks of Kansas. They are Worthenia speciosa,
Zygopleura plicata, Z. multicostata, Bulimorpha chrysalis, Sphee-
rodoma fusiformis, and Aclisina stevensiana.

Lithophaga subelliptica, Pleurophorus attenuatus, and Pteria
weller: recall some of the forms found in the oélitic limestones of the
Chester series. The Pseudomonoti form a bond with the Permian,
four of the species of that genus appearing in the Drum limestone.

It is readily seen that every important group of the invertebrates
is represented in the Drum and, as pointed out above, the gastro-
pods and the pelecypods are much more abundant here than in any
of the other limestone members of the Pennsylvanian system of
Kansas. This abundance of mollusks, however, is probably due to
the conditions under which the limestone was formed rather than
to a distinct invasion from some other region.

CONDITIONS OF DEPOSITION.

- In order to understand the conditions under which o6litic lime-
stones are formed, it is necessary to know the conditions under
which present-day odlites are forming. Vaughan,'? in studying the
oblites of the Bahamas and Florida, states that in the shoal waters
of this region denitrifying bacteria are causing the precipitation of
great quantities of calcareous muds and oozes which are composed
almost entirely of either calcite or aragonite; and that odlites are
forming either as concentric rings about some foreign material,
such as a grain of sand, or by accretion in the muds. The newly

19. Vaughan, T. W.: Preliminary Remarks of the Geology of the Bahamas. Carn. Inst.
of Wash., No. 182, vol. 5, Pap. 3, pp. 49-54; 191
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formed odlites are soft and easily crushed. He states, further,
that all marine, originally caleareous oélites, whether recent or
ancient, were formed in calcareous oozes or muds precipitated by
chemical action in warm, shallow seas.

There can be no doubt that the Drum is marine and that it was
originally calcareous, for its fauna is a marine fauna, and there
is no sign of replacement of any other material, such as silica, by
calcium carbonate. Obviously the mud bottoms would be ideal for
the existence of a strongly molluscan fauna, but at the same time,
in deeper, clearer waters, a dominantly molluscoidean fauna might
exist. So that the presence of a strongly molluscan fauna does not,
necessarily, indicate the invasion of an alien fauna, as was sug-
gested by Beede.

In shallow waters the movements at the surface cause the motion
to be transmitted downward, and movement takes place in the ma-
terials at the bottom. Thus we should expect the o6litic limestone
to be more or less cross-bedded. In general, cross-bedding implies
much wearing of the shells which may be in the rock, but in the
odlite, the oblite grains are as soft or softer than the shells and,
therefore, very little wearing is shown by the shells. Only the more
fragile forms in the Drum are broken, and the ornamentation is very
distinct in many cases, showing that little wearing has taken place.

The odlites are generally composed of concentric lamelle of
calcium carbonate formed around a grain of sand, but many of them
are calcium carbonate throughout. Very often the slower moving
or sessile forms of shells are coated with calcium carbonate on the
outside, but not coated on the inside, indicating that the shell
became coated during the life of the animal. This, also, would
be expected to happen in the calcareous muds in which the olites
were forming.

Finally, if the place of deposition of the otlites is near a low-
lying land mass, very little detritus will enter the sea and the
resulting limestone will be nearly pure calcium carbonate. If, on
the other hand, it is close to a high land mass or near the mouth of
a river, considerable detritus will enter the sea and the resulting
limestone will be impure. Obviously the impurity will increase as
the proximity is greater to the source of land detritus, the detritus
may entirely displace the calcareous muds, and the result will be
the formation of a sandstone or shale. Thus, where the Drum is
quite pure, it seems probable that adjacent land, if present, was low-
lying during the time of its deposition; where it is impure, the adja-
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cent land mass was high or there was a stream close by. It appears
that during the deposition of the Drum the Kansas City area and
the Drum Creek area were close to low-lying land masses, while the
areas both north and south of these points were either close to
higher lands or marked the entrance of streams into the sea.

From the foregoing statements, it is readily seen that the condi-
tions in Kansas during the deposition of the Drum were somewhat
similar to those in Florida at the present time. The climate was
probably subtropical and, at least in places, the land was low-

lying.

DESCRIPTION OF SPECIES.

PROTOZOA.
Fammwy FUSULINID A.

Genvus Triticites Girty.

Triticites irregularts (Schellwien and Staff) Emend. Dunbar
and Condra.

1912. Fusilina centralis. var. irregularis. Schellwien and Staff (in parts), Paleontographica,
vol. 59, p. 178-179; p. 17, figs. 10, 11 (not p. 16, figs. 7 or 9 or pl. 17, figs. 5 or 7, or pl. 18,
fig. 6).

1927. Triticites irregularis. Dunbar and Condra, Neb. Geol. Surv., Bull. 2, 2d ser., p.
108, pl. 8, figs. 7-10; pl. 9, figs. 1-3.

A number of fusulinids were found in the collections. All of them were
more or less incrusted with calcium carbonate, which obscured the surface
markings almost completely. These specimens and several poor sections were
sent to Dr. Carl O. Dunbar, who has identified them. He states that the
species is characterized, not only by its proportions, but also by a tendency
toward irregular growth. Instead of tapering toward the poles it frequently
undulates by radial expansion and contraction; while the antetheca and front
line of growth is usually uneven.

“This species has a considerable range, appearing in the Wayland shale
of central Texas, a zone equivalent to some part of the Kansas Marmaton
group, and running up to the Deer Creek limestone in Kansas. However, it
is never so abundant elsewhere in the Mid-continent field as in the Drum lime-
stone and closely adjacent members of the Kansas City férmation. It seems
to be rare in the odlitic phase of the Drum, but is abundant in parts of the
bed on Turkey creek, near Kansas City, Mo. Your specimens are, of course,
more or less broken and encrusted so that they do not look very typical, but
I have no doubt of their identity.” 20

Horizon and locality. Drum limestone, odlitic member, at Turner, Kan.

20. Dunbar, C. O.: In a letter written April 2, 1928.
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CELENTERATA.
Famiy ZAPHRENTID AE.

Genvus LopmorryLLuM Milne-Edwards and Haime.

Lophophyllum profundum (Milne-Edwards and Haime).
(PL I, figs. 3-5.)

1916. Lophophyllum profundum. Mather, Bull. Sci. Lab. Denison University, vol. 18,
p. 91, pl. 1, figs. 11-13.*

The fossils here under -consideration show considerable variation. They
have a conical shape and vary from gently curving to nearly straight; the
long specimens expanding less abruptly than do the short ones. In the long
specimens the maximum dimensions observed are 6 cm. long by 2 cm. in
diameter, the most abrupt curvature occurring near the base. In the shorter
forms the average is about 25 to 3 cm. long and 8 mm. wide. Epitheca
thin, showing concentric strize and growth lines, which vary in sharpness and
regularity from specimen to specimen. These are crossed by strong, more or
less rounded longitudinal ridges which are situated opposite the interseptal
loculi and are separated by sharp depressions which are opposite the septa.
Calice deep, circular, and provided with a columella which is compact,
prominent and flattened with the general curve of the corallum. Sections
show the columella to be connected at the bottom of the calice with one of
the septa. Septa arranged in two alternating sets of about twenty-eight
each. One set extending to, or nearly to, the columella, the other short
and extending only a short distance beyond the epitheca; the longer septa
being generally a little tortuous below the calice. Tabule fairly numerous,
generally extending outward and downward from the columella, although in
some instances they do not reach the columella, but coalesce with adjacent
tabule.

Horizon and locality. Drum limestone, odlitic and shale members, at Kan-
sas City, Mo.; Turner, Muncie, Independence (stations 12 and 23), Kan.

Faminy FAVOSITID A.
GeNus MicueLiNIA De Koninck.

Michelinia eugenece White,
(Pl I, figs. 1-2.)

1916. Michelinia eugenee. Mather, Bull. Sci. Lab. Dension University, vol. 18, p. 95,
pl. 1, figs. 17, 17a; pl. 2, fig. 1. »

Corallum globular, or irregularly ovoid, somewhat higher than wide ;
maximum dimensions: height, 5 cm.; width, 35 cm. Corallites diverging
from the small base and increasing interstitially so as to open on all sides.
Corallites polygonal, commonly hexagonal or pentagonal in section and vary-
ing in size with the stage of growth, the majority being between 2 mm. and
3 mm. in diameter. Walls thin, perforated at irregular intervals by minute
pores, and striated longitudinally. Lines of growth numerous and gathered

* In this paper long synonomy lists' will not be given. The most recent published synonomy
list of each species is given for reference.
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at irregular intervals into low transverse ridges. Tabule numerous, very thin,
and irregularly spaced; generally crossing the corallites from wall to wall, but
in many cases arching from the central part of the tabula to the wall of the
corallite. Base unknown.

Two specimens are referred with some question to M. eugenee White
They are larger than typical members of that species and the tabule are
somewhat more numerous. The thickness of the tabule, as compared with
that of the walls, however, is about the same as is the size and distribution
of the mural pores, and the size and shape of the corallites are also quite
similar. Consequently, it seems advisable, for the present at least, to con-
sider them as members of this species.

Horizon and locality. Drum limestone, oblitic member, Independence
(station 12), Kan.

CRINOIDEA.
Famiy POTERIOCRINID .

GeNus HypreroNnocriNus De Koninck.

Hydretonocrinus sp.

A number of the spines which surround the summit of the ventral sac of
the crinoids belonging to this genus are found among the collections. Nothing
further is known about the other parts of these fossils, and specific identifica-
tion cannot be made.

Horizon and locality. Drum limestone, odlitic member, at Kansas City,
Mo., and Turner, Xan.

Genvus EuracuycriNnus Meek and Worthen.
Eupachycrinus sp.

A number of rather large plates, pentagonal or hexagonal in outline and
somewhat curved, are found in collections. The outer convex side is orna-
mented with numerous rather large nodes. These plates are similar to the
plates of the crinoids referred to Eupachycrinus, with which genus these plates
are identified.

Horizon and locality. Drum limestone, odlitic member, Turner and Muncie,
Kan., and Kansas City, Mo.

ECHINOIDEA.
FamiLy ARCHEOCIDARIDAE.

Genvus ArcuzmocipArls McCoy.
Archeocidaris sp.

The echinoidea are represented in the Drum limestone by a large number
of spines and small, hexagonal plates which are equipped with a ball-and-socket
joint for the attachment of the spine. The spines are quite variable in size,
but are broken off for the most part. The specific position of these forms is
not clear, but they may be referred to the genus Archeeotcidaris.

Horizon and locality. Drum limestone, odlitic member, near Turtier, Kan.
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ANNELIDA—TUBICOLA.

GeNvUs SerpuLopsis Girty.

Serpulopsis insita (White).
(PL. XXI, fig. 1.)

1915. Serpulopsis insita. Girty, U. S. Geol. Surv., Bull. 544, p. 41, pl. 5, figs. 7, 8; pl. 6,
fig. 13.

A few specimens of this species are found attached to other fossils, but they
are by no means abundant in the Drum. They consist of small tubes which
are somewhat smaller at their inception than distally, but for the most part
retain about the same diameter elsewhere. Some of them are straight or only
slightly curved, while others are very much contorted and so laced together
that they cross one another. They appear to be partly imbedded in the shell
substance of the fossil, to which they are attached, and should, therefore, be
placed in Girty’s genus Serpulopsis.

Horizon and locality. Drum limestone, oélitic member, at Kansas City, Mo.

BRYOZOA.

Famiy FISTULIPORID .
Genvus Fistunipora MecCoy.

Fistulipora nodulifera Meek.
(P, II, figs. 4-6.)

1903. Fistwlipora nodulifera. Condra, Neb. Geol. Surv., vol. 2, pt. 1, p. 30, pl. 1
figs. 1-5.

Zoarium usually found incrusting other objects and assuming the form of the
incrusted object. Zoarium varying from a few millimeters to about 2 cm.
in width, with a maximum thickness of about 3 mm. Surface sometimes
smooth, ‘but generally with irregularly distributed nodes. Zoécial apertures
subcircular; 0.24 to 0.26 mm. in diameter, averaging over the surface a little
less than their own diameter apart but more widely separated on the nodes. .
Peristome in unworn specimens a prominent lip extending about one-half way
around the apertures. Zogcia short, prostrate at first, then curving rather
. abruptly toward the surface, which they approach at nearly right angles.
Zogcial tubes circular in section, small at first, increasing gradually in size to
the point of most pronounced curvature and extending from this point to the
apertures with about the same diameter. Diaphragms wanting or only one
present near the apertures. Interzoécial spaces. filled with small, thin-walled
vesicles, wider than deep, irregularly arranged about the zodcia in one to
two series. .

The walls of the zoécia of many of the specimens found in the Drum lime-
stone appear quite thick due to an incrustation of calcite. In some specimens
calcite has so completely replaced the original structures that the walls of the
interzoécial vesicles cannot be distinguished from the material filling them.

This species may be distinguished from F. carbonaria Ulrich and F. car-

2—5071



88 Tueg UNIVERSITY SCIENCE BULLETIN.

bonaria-nebrascensis Condra by its thin growth, its usual lack of diaphragms
and by the smaller, more numerous and more irregular vesicles.

Horizon and locality. Rather uncommon in the odlitic member of “the
Drum limestone. Independence (stations 9, 12, 23), Turner and Muncie, Kan.

FamiLy BATOSTOMELLID .

GeNus TABULIPORA Young.

Tabulipora heteropora (Condra).
(Pl 1I, figs. 2-3.)

1903. Stenopora heteropora. Condra, Neb. Geol. Surv., vol. 2, pt. 1, p. 43, pl. 4,
figs. 7, 8.

Zoarium massive or incrusting; upper surface with clusters of apertures
larger than the others about 5 mm. apart and generally elevated, but some-
times even with the general surface; lower surface concentrically wrinkled.
Apertures polygonal to rectangular, 024 to 04 mm. in diameter (average
026 to 0.28 mm.), with about 15 in 5 mm. arranged more or less in concentric
series about the monticules. Zoécial tubes about 3 mm. long; prostrate at
their inception, then curving quickly to the surface, which they approach at
right angles; tubes polygonal in section; walls usually not more than 0.02
mm. in thickness, but increasing in thickness near the surface to about 0.05
mm. Interspaces 005 to 006 mm. wide. Diaphragms thin, sometimes per-
forated in the center, with usually five to eight in each tube, about 0.25 mm.
apart in the straight portion of each tube. Acanthopores few, of medium size,
located at the cell angles. Line of division between adjacent zoécia quite dis-
tinct. Occasionally one layer of zoécia is found located on top of another.
The largest zoarium found is incomplete, but measures 5.5 cm. across and
6 mm. in thickness.

Horizon and locality. Drum limestone, odlitic member, Muncie, Turner,
Independence (stations 9, 12 and 23), Kan.; Kansas City, Mo.

Faminy FENESTELLIDA.

Genvus FexesteLLA Lonsdale.

Fenestella mimica var. latirama Sayre, n. var.
' (PL 1I, figs. 1, 1a.)

Zoarium a delicate foliar expansion. Branches straight, with few bifurca-
tions, slender, and uniformly about 028 mm. wide, with 13 to 14 in 5 mm.
Dissepiments short, about half as wide as the branches, expanded terminally,
much depressed on the obverse side, and but slightly depressed or nearly
level on the reverse side. Fenestrules quite regular in size, rectangular on
the reverse, sides slightly concave on the obverse face; about 0.16 mm.
wide and 030 mm. long, with 13 in 5 mm. Carina faint, slightly elevated,
with small nodes about 0.15 mm. apart. On well-preserved specimens the
nodes are elongated into small spines. Zoécia in two alternating ranges, so
arranged that one aperture occurs at the end of each dissepiment with another
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at each side of the fenestrule. Apertures small, about 0.1 mm. in diameter
and about 0.12 mm. apart; 25 to 27 in 5 mm. Peristome strongly raised. On
the reverse face the branches and dissepiments are smooth or very slightly
nodose and regularly rounded.

This variety differs from F. mimica Ulrich in its slightly wider branches,
and shorter, narrower and more closely spaced fenestrules. The nodes on
the keel of the obverse face are farther apart, and the number of zoécia in a
given distance is constantly greater.

Horizon and locality. Muncie, Turner and Independence (stations 12 and
23), Kan.

Fenestella moorei Sayre, n. sp.
(PL II, figs. 7-7a; Pl 3, fig. 1.)

Zoarium a small, thin, delicate, foliar expansion. Branches slender, straight,
with a nearly uniform width of about 0.16 mm. and 15 in 5 mm.; bifurcations
few. Dissepiments rather long, about half as wide as the branches, ex-
panded terminally to receive the zoécia; depressed below the branches on
the obverse face. Fenestrules variable, generally having an hour-glass shape;
about 0.2 mm. wide, and 0.36 mm. long, with 12 in 5 mm. Carina very faint
or lacking, its position marked by a row of very small nodes separated by
about a distance equal to that between the zoécia. Zoécia in two alternating
ranges, so arranged that one lies at the end of each dissepiment and one mid-
way between; apertures oval in outline, 0.06 to 0.08 across and about 0.16
mm. apart, with 24 in 5 mm., each one projecting decidedly beyond the
margin of the branch and thus giving the branch a very irregular outline on
the obverse face. On the reverse face the branches are strongly striated and
regularly rounded. Dissepiments delicate, straight, striated also, and well
depressed below the branches. Fenestrules subrectangular and only slightly
indented at the sides.

This species may be readily distinguished from all other forms except,
possibly, F. perminuta Ulrich by its extremely thin, delicate zoarium and its
projecting apertures. It is apparently very closely related to F. perminuta
Ulrich, but may be distinguished by its more regular growth, wider dissepi-
ments, smaller fenestrules, and more numerous zoécia:

Horizon and locality. Muncie, Turner and Independence (stations 9 and
12), Kan.

Genvus Porypora McCoy.

Polypora elliptica Rogers.
(PL III, figs. 2-4.)

1903.  Polypora elliptica. Condra, Neb. Geol. Surv., vol. 2, pt. 1, p. 69, pl. 11, figs. 4-11;
pl. 12, figs. 1-13; pl. 16, fig. 3. : .

Zoarium a large, undulating, foliar expansion. Branches straight or slightly
flexuous, 0.4 to 0.5 mm. wide, 7 to 8 in 5 mm.; rounded and bearing numerous
nodes on the obverse side; bifurcations few. Dissepiments short, about half as
wide as the branches and depressed below them. Fenestrules elliptical; 0.25
mm. wide, 0.45 mm. to 0.5 mm. long with 4 to 5 in 5 mm, Zogcia in 3 to 4
alternating rows; this number may be reduced to 2 just after bifurcation or
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increased to 5 just before bifurcation. Apertures large, separated by a little
more than their own diameter; 17 in 5 mm., sometimes displaying a distinct
peristome. Ranges separated by low undulating ridges and bearing distinct
nodes which are about as numerous as the apertures. On the reverse face the
branches are flat, almost angular at the edges; sometimes striated and some-
times bearing very numerous, irregularly arranged, small nodes; dissepiments
almost as wide as the branches and nearly level with them; fenestrules elliptical
to subcircular. .

The specimens at hand show considerable variation from the original deserip-
tion of P. elliptica in the number of ranges of zoécia and the size and shape of
the fenestrules and branches. As Condra has shown the species to be quite
variable, there can be little doubt that the specimens at hand belong to this
species. :

Horizon and locality. Drum limestone, odlitic member, at Turner, Muncie
and Independence (stations 9, 12 and 23), Kan.; Kansas City, Mo.

Polypora submarginata var. nodosa Sayre, n. var.
(Pl III, figs. 5-5a; PL IV, fig. 2.)

Zoarium a large, undulating, flabelliform expansion. Branches with numerous
bifurcations near the base; 09 to 14 mm. wide, with 6 to 8. in 10 mm.;
subpentagonal in outline, obverse face gently rounded to nearly flat, sub-
angular at the margins, sides flattened, reverse narrowly rounded. Dissepiments
short, similar to the branches in outline; 0.6 to 1.0 mm. in width; much
expanded terminally; depressed on the obverse, but nearly level with the
branches on the reverse. Fenestrules averaging 0.7 mm. wide and 1.8 mm.
long, with 3 to 4 in 10 mm.; generally elongate oval in shape. Zogcia arranged
in vertical and curved diagonal rows; the latter crossing in the middle of the
branch to form an irregular inverted V. Zoécia in five ranges just after
bifurcation and generally eight just before bifurcation. Apertures averaging
0.10 mm. in diameter, about 0.2 mm. apart, with 16 to 17 in 5 mm.; pro-
vided, in well-preserved specimens, with a strongly raised peristome which
tends to be better developed in the outside ranges. The majority of the
specimens show a row of low nodes alternating with the zoécia of the central
range. Some, however, bear, besides the central row, two other rows of
very faint nodes alternating in position with the zogeia of the ranges on
either side of the central range. Reverse face often beautifully striated. One
specimen shows a row of nodes down the middle of each branch, four to each
fenestrule.

These specimens were at first referred to P. submarginata Meek. More
careful consideration, however, leads the writer to believe that the differences
observed between them and Meek’s species are worthy of at least varietal and
perhaps specific distinction. The principal differences are: the lack of the
submarginate .character of the branches; a little greater variation in size; the
presence of two extra rows of nodes on the obverse face; and the presence of
a row of nodes along the middle of the reverse face of the branches. This last
character is not certainly constant, as not all specimens . examined show it.
The chalky character of most of the specimens would easily permit the
wearing away of these nodes except under exceptional conditions. On the
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other hand, the nodes on the reverse face may be characteristic of certain
parts of the zoarium and absent in other parts.

Horizon and locality. Muncie, Turner and Independence (stations 9, 12
and 23), Kan.

Famiy ACANTHOCLADIID A.

GENUS SEpTOPORA Prout.

Septopora biserialis (Swallow).
) (PL IV, figs. 9-9a.)
1903. Septopora biserialis. Condra, Neb. Geol. Surv., vol. 2, pt. 1, p. 93, pl. 18, fig. 5.

Zoarium a large, irregular, strongly folded expansion. Branches nearly
parallel except near the base of the zoarium; increasing in number by inter-
polation; averaging 0.5 mm. wide, but quite variable and with 10 to 12 in 10
mm.; carinate on the obverse face, regularly rounded on the reverse. Dis-
sepiments about two-thirds as wide as the branches; slightly depressed below
the branches; usually arched, and faintly carinate on the obvérse face; regularly
rounded on the reverse and depressed below the branches. Carina on both the
branches, and the dissepiments bearing a row of nodes, which are long and
prominent on some specimens and spaced 0.6 mm. apart. Fenestrules trans-
versely oblong; quadrangular or often crescentic; generally wider than the
branches; averaging 12 in 10mm. Zogcia in two ranges, separated by the
median carina, on both the branches and the dissepiments. Apertures sub-
circular to ovate, about two-thirds their own diameter apart and with 24 to
27 in 5 mm. Dissepiments with 3 to.12 apertures. Accessory pores few in
number, on the obverse face, scattered among the zoécia; on the reverse
generally located at the junction of the branches with the dissepiments and
surrounded by a small rim. Reverse face generally striated.

This group of fossils differs from described S. biserialis in having a uni-
formly greater number of zoécia. On this basis alone it might be considered
as a new species or a new variety. In other respects, however, the form is so
similar to S. biserialis that the writer believes it best for the present to con-
sider it as identical with that species. It is closely related to S. subquadrans,
but differs in its mode of growth, branches increasing by interpolation instead
of bifurcation.

Horizon and locality. U. P. railroad west of Kansas City, Muncie, Turner
and Independence (station 12), Kan.

FamiLy RHABDOMESONTID .

Genus RuaBpoMESON Young.

Rhabdomeson kansasense Sayre, n. sp.
(PL 1, figs. 9-11.) )

Zoarium slender, ramose, 05 to 1.5 mm. in diameter; branching nearly at
right angles to the main stem at distant intervals. Zoécia arranged in longi-
tudinal and diagonal rows on the surface; originating at a central axial tube
and passing direct to the surface at an angle of 30 to 40 degrees. Walls thin
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in the immature region, thickening in the mature region. Acanthopores large,
few in number, projecting from the surface of the zoarium in well-preserved
specimens, arranged longitudinally in line with the zoécia, with generally two
(sometimes only one) above each zoécium and two below it. Zoécial tubes
rhombic in cross section in the immature region, circular to oval in the ma-
ture region. Tabule wanting. Superior and inferior hemisepta present, the
latter being more strongly developed and nearer the aperture. Apertures
rather large, suboval, opening into subhexagonal vestibules.

This species is closely related to R. americanum Rogers. It differs in being
somewhat larger, the apertures are more closely spaced, and this species has
well-developed hemisepta.

Horizon and locality. Found in the odlitic member of the Drum limestone
at Turner, and Independence (stations 9, 12 and 23), Kan.

GeExus RuoMmBorora Meek.

Rhombopora lepidodendroides Meek.
Pl 1. figs. 6-8.)

1908. Rhombopora lepidodendroides. Condra, Neb. Geol. Surv., vol. 2, pt. 1, p. 99, pl. 6,
figs. 2-4; pl. 7, figs. 1-12,

Zoarium ramose, cylindrical or slightly compressed, straight or slightly
irregular between bifurcations; surface bearing very small nodes; bifurcations
at irregular intervals. Diameter of branches varying from 1 mm. to 3.5 mm.
Zokcia originating at the center and passing upward and outward gradually
to the cortical portion of the zoarium. Zoécial walls thin in the immature
region, becoming thicker as the surface is approached. Acanthopores promi-
nent, two sizes being generally present; a small size quite numerous and
surrounding each zoécium, and a larger size, generally situated at the cell
angles, and in well-preserved specimens projecting above the surface of the
zoarium as small nodes. Zoécial tubes polygonal in section in the immature
region, but circular in the mature region. Apertures subcircular, opening into
rhombic vestibules, which are sometimes lost due to abrasion; arranged in
vertical and diagonal intersecting series. Tabule wanting in most zoécia, but
sometimes found in old growths.

This widespread species, as noted by previous writers, shows considerable
variation in character. While much of this variation is undoubtedly real,
some of it may be only apparent and due to the confusion of this species with
species of the genus Rhabdomeson, which is very similar in outward appear-
ance and may only be distinguished by sections showing the central tube.

Horizon and locality. This species is very abundant in both the limestone
and shale member of the Drum limestone. Kansas City, Mo.; Muncie, Turner
and Independence (stations 9, 12 and 23), Kan.



SAYRE: Fauna orF THE DRuM LIMESTONE. 93

BRACHIOPODA.
Fammuy DISCINIDA.

Genus OrsicurLoipeEa d’Orbigny.

Orbiculotdea convera (Shumard).
(Pl IV, figs. 1-1a.)

1906. Orbiculoidea convera. Woodruff, Neb. Geol. Surv., vol. 2, pt. 2, p. 274, pl. 12,
fig. 11.

Superior valve patelliform, nearly circular, convexity equal to a little 