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ON SOUME NEW GENERA AXND SPECIES OF PENNSYL-
VANTIAN FOSSILS FROM THE WEWOKA
FORMATION OF OKLAHOMA!®
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INTRODUCTION

Geographically the Wewoka formation is typically exposed in the
northwestern portion of the Coalgate and the southwestern portion of
the Wewoka quadrangles of Oklahoma. Lithologically it consists of
alternnting bands of sandstone ond shale,-- four sandstone and three
shale members—and it has a thickness of about 700 feet.? Geologically
the Wewoka formation is part of the Pennsyivaniun series and in the
Oklahoma section lics above a considerable thickness of Pennsylvanian
rocks, but it probably correlutes with the lower portion of the Penusyl-
vaninn section of Kansas.

The fauna of the Wewoka formation, so far as known, occurs in the
two lower shales, from which the fossils weather free and for the most
part in an unusuaily perfect condition of prescrvation. The fauna is
highly differentiated, comprising not less than 148 species, and it is nnt
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confined chiefly to the brachiopoda like so many Carboniferous faunas,
but -presents all the zoilogical groups in just proportion. The greater
part of the fauna, as one would expect, consists of species already in the
literature, but a considerable number of new forms, both genera and
epecies, have been obtained. These are described below, but a report con-
teining descriptions and figures of the entire fauna has been completed
and submitted for publication as a bulletin of the United States Geo-

logical Survey.

DESCRIPTIONS OF GENERA AND SPLCIES
Protozoa
Fusulina inconspicua sp. nov.

Shell small, sub-cylindrical 10 <omewhat fusiform. °‘r't:e average length is
perbaps 3 mm.. with a diameter of about 1 mim., but specimens 3.5 ww. loug
are pot uncommon. A few bave a Jength of 4 mw., while one example pro-
visionally referred to this species is nearly 5 mm. long and 1.5 nun. in thick-
ness. Di@ferent specimens vary appreciably in proportions, tome bein; slender
and others more robust. As is commou in this genus, young speciuens are
relatively more sleoder than mature ones. Fov the most part, tbis species is
of very rezular growth with a sub.crlindrical shape adrupt!ly rounded at the
ends. Some specimeps taper more distinctly than others. In general, this
appears to be an immature cbaracter, .appearing-in: younz shells-move-th:ii ih
mature ones and Lelng retained to n Inter stage in some than in otbers.

Ioltis} cell rather large, about .1 mm. In diameter. Tbe Iargest men<ured
bhad n diameter of .11 mm.. otbers .09 wm., still otbers .084 mm., and others
even smnller. It seeus reasouable to iufer that the fnitial cell varies in size
in different speciinens, but that the smaller measurements are in mwany cases
due to the section not passiug througl Its center. The walls arve thin, the
septa and outer wall belng nearly equal in thickuess, The speciwens studied
do not show tbe mivute structure. In mature specimens (1 inm. in diameter)
five or even six revolutions of the outer wall can be couuted in addition to the
foitia) cell. 1o a mature specimen (1 mun. in diameter) some 23 septa occur
Ia the outer volution, and this appears to be about sormal. The specimens
examined may not sbow this chavacter with accuracy, but the sutures or
superficinl lines formed by tbe septa arve indistiuct and not depressed. Tuey
are straizbit or nearly straight at the surface. but a little below, the septa
appear to becoine strongly plicated.

Helght of final cbhamber about .07 wn. or .08 mum.; thickness of tbe outer
wall about one tbird to one fourth a< much, or .028 wm, to .02 mm.

This diminutive species, which occurs in great numbers at the ove
horizon in the Wewoka formation where it is found at all, is readily dis-
tinguished from all nther American specics thus far knowa, by its much
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smaller size, and Trom some of themi by its clongated and eylindrical
instead of fusiform shape. In size, it resembles the European F. min-
ima,? but is somewhat larger, more slender in shape, and less fusiform.
The shape is suggestive of F. lutugint Schellwien* and F. longissima
Moller, but the size is very much smaller.

Horizon and locality : Wewoka formation: Coalgate quadrangle, Okla,

Spongix
Wewokella gen. nov.

The general shape of the present form is that of a cyliuder with a large
tubular cloaca. No dermal Inyer has been observed. The walls ave vigid and
made up of large spicules intéTaced with oue another. The typleal spicular
elemient appears to be the tetraxon, but many spicules do not show this shape
and appear to he elongated. irvegulacly branched and morve or less contorted.
In zeneral. however, the trend of the spicules is longitudinal.

The form for which this title is introduced is rare in the Wewaka for-
mation, only two specimens having come to hand. They might perhaps
be referred to the genus Doryderma, were it not for the fact that they
indicate a form which has a large central cloaca instead of a number of
axial canals, and in which the radial canals of Doryderma are also appar-
entiy wanting. _The. gencral relationships of the type are nevertheless

supposed to be with that genus, which has also been cited from Carbon-

iferous strata.
Type species, Wewokella solida.

Wewokella solida sp. nov.

Sponge body irrezualarly exlindrical, attaining a dinmweter of at least 23 mm.
Center occupied by a Lirge tubular cloaca, the walls being about 7 mm. thick
and showing no evidence of being pierced by radial canals. If a dermal layer
was origlnally present. it has heen lost. The walls now are wmade up of large
spicules, of which the typical shape is probably 4 raved with one of the rays
more or less elongated. At the same time, some of the rays may be aborted
so that many of the spicules seem to be irregularly branched. They are so
interwoven as to make up a wall of considerable rigidity, to aid in which the
splcules may be partly cemented, although it is doubtful i€ they anastomose.
The structure, then, while very varied in detail makes on the whole a howmo-
geneous wall which apparently is the samwe on the inside as on the out.
Among the large spleules ave other tetraxons of conspicuously smaller size,

Horizon and locality: Wewoka formation: Coalgate quadrangle, Okla.
3 Palrcontogeaphica. vol. 85, p. 165, pl. 13, Ag. 23. 1908

$ldem, p. 17T, pl. 1T, Ags. 2. 3, 7, B, 12.14.

* 1dem, p. 163, p1. 13, Ogs. 14.20
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Calenterala
Lophophyllum profundum var. radicosum var. nov.

Assoclated with Individuals baviog the cbaracter of Lophophyllim pro-
funduw, occur other specimens which differ strikingly in the profuse develop-
ujent of hollow, splniform stolons. Correlated with this character are usually
n more rapid expansion, a more irvegular growtl, a rather stralghter shape
and the possession of a thinuer, more Ln!fe-llke pseudo-columella. The stolons
which are usually broken off close to the epithecda, disclosing their tubular
structure, are especinlly developed in the lower portion of the corallum. It
seems doubtful whetber these structures served primarily for support, since
they nre found in speclmens baving au unusually broad and secure nttachment
and are absent from others In whicl the polnt of attachment Is small, and
the anchornge npparently ifisecure.

The stolops vary from large and very abundant to small and reduced to
only oge or two iu number. In thls way., a gradual trausitlon is effected
between the two forms whiclh in their extreme expressions look very wuch
unlike each other. while amony intermediate and less strongly characterized
specimens, n divlding live can bardly be drawn. The forms with wore or less
straight, irregulnr, rapidly expauding coralla graduate on the one hand into
those with very abundaut stolons, aod oo the otber into the narrow. imore or
less curved, regular coralla of typlcal profundum. It seems to be true, how-
ever, that the narrow, regular growths seldom exhibit auy development of the
root-like process.

Horizon and locality: Wewoka formation; Wewoka quadrangle, Coal-
gate quadrangle, Okla.

Echinodermata
Hydreionocrinus patulus sp. nov.

This species is based on a somewhat imperfect calyx whleh Is distivzuished
by its low couvex!ty. The median portlon of the under side is strongly con-
cave and the belight of the whole is but little greater than the thickuess of the
plates. These peculinrities way, Lbowever, be somewbnt epbanced Ly com-
presslon.

The general shape is pentagonal, with angular notches at the corners and a
wider irregularity at tbe azygous nngle. The plates themselves are thick and
they are highly tumid on the outer side. They tend to recurve pear the mar-
gins so that the sutures are not as depressed as the genersl curvature of the
surface, If continued to the edges, would wmake them. The plates near their
margins tend to be rather regularly and finely crenulated and the lofrn-basals
and adjacent portions of the basals are finely grapulose. Unless lost tlrough
erosion, these markings Jdo not extend to the other plates.

The infrabasals form a swnll pentagon of which the radius of the sear of
the stem occupies balf the distance from the center to the slde. The scar is
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small, crenulated about the circumference, and with a diminutive round axial
canal. The basals are irregularly hexagonal, shaped more like a triangle
with its basal angles truncated. That to the right of the azygous plates i8
slightly larger than the others and not symmetrical:

The radials are seven-sided, twlce as wide as high, the base of the heptagon
being uppermost and very long. The two apical sides are also long and some-
what concave, while the two lateral sides are short. The two plates near the
azygous group are unsymmetrical, and have the apical sides of unequal
length. Just below the upper margin of each of the radials occurs a short
slit-like execavation. Above this on the broad upper slde of the plate, there
is a triangular depression defined by two elevations or ridges which also bend
outward and extend along the outer margin of the upper surface. A some-
what similar triangular excavation marks the inner side of the upper edge
of the thick plate.

The azygous basal is subquadrate, much longer thaun wide, in reality belng
7-sided with a relatively broad base. The sides are formed by a broken line
of which the lower portion is much shorter than the upper. The upper side
is nlso made by a broken line, the dextral part of which is long and oblique
and tbe sinistral short, merely truncating the angle which the other would
otherwise_make with the left side. This plate is therefore bounded below by
the infrabasal, on the right and left sides Ly the basal and the  radial, and
on the upper side by the two other azrygous plates. The second and third
azygous plates are missing from the specimen. as are also the brachials.

Hydreionocrinus patulus resembles H. discoidalis and H. crassidiscus.
From the former it may be distinguished by its larger size, more convex
plates, granulose surface and by the shape and arrangement of the
azygous plates. The azygous basal in the present species is differently
shaped, so that it is in contact at the right with the radial, thus sepa-
rating the second azygous plate from the adjacent basal on that side.

The relationship with crassidiscus is rather more close. The basals
(“subradials”) are however described as all hexagonal, while here they
are five-sided, except the azygous one, which is scven-sided. The azygous
basal does not in crassidiscus reach the second hasal “as is usual in this
genus.,” Furthermore, in the present species, the second azygous plate
intervenes between the first and the radial to the right.

Horizon and locality: Wewoka formation; Wewoka gquadrangle, Okla.

Annelida
Enchostoma serpuliforme sp. nov.

Attached to a large undetermined Orthoceras are some slender tubular
organisms seeming to belong to the genus Enclhostoma. One, from which the
present description Is drawn, bas a diameter of 1 mm. or less and winds
about on the Orthoceruas to a length of almost 140 mm., without appreciably
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increasing its diameter. Neitlher the initial point nor the true aperture up-
pears to be shown. The cross-section mmust have been nearly cirveular. The
shell substance, when preserved, is lamellose, phosphatic, of a light bluishk
color and in places distinctly nacreous. For the wmost part, however, the shell
appears to be missing and only the muddy lofilling of the tube remains, of a
rusty color and partly with a dark limonitic coating. Where the entire orgnn-
ism is removed, its place is represented by a groove. As the original test of
the Orthoceras is now absent, this impression naturally occurs on the mold
of the inside and the explanation of tlhe phenomenon is difficult. I think we
can not assunie that the organism was originally attached to tbe inside of the
Orthoceras, because of the septa. It may, Lowever, have been attached to the
outside or have been partly imbedded in the shell, through the gradual solu-
tion of which these external bodies, insoluble undey prevailing conditions,
were brought into contact with the mud which filled the finterior. This
hypothesis. however, is unsatisfactory, because the specimen Is not bent but
broken by the compression which It has suffered, showing a rigld condition
at the time the force was applied.

The sbape and phosphatic appearance of this organism are characteristic of
Enchnstoma, but such Enchostomas as I have heretofore seen are free and of
larger size. Tbhe small size, sessile condition, and probably false appearance
of having been partly imbedded In the shell of its host, are very suggestive of
the organism whicli I have here called Serpulopsis insita, but none of the
specimens of Serpulopsis shows any evidence of having had a phosphatic shell.
They are also small and very much shorter. The true relationship of this
form and its position In the animal kingdom remain probiems as yet unsolved.

Horizon and locality Wewoka formation, Wewoka quadrangle, Okla.

Serpulopsis gen. nov.

This uame is introduced for some small tubular organisms which enlarge
very gradually and are frequently much contorted during part+of their growth,
They bave the habit of attachment to other organisms and are more or less
imbedded in the shell of their host. They always keep near the surface, but
are perbhaps as seldom completely superficial as they are completely imbedded.

I can scarcely doubt that the fossils on which this genus is founded
belong to White’s Serpula insita, which,_ consequently, is taken as the
type. .

Serpulopsis is distingnished from Serpula by its burrowing habit,
which is in fact abnormal for the annelids. Even if the excavations
alone and not the tubes whicfi. ordinarily occupy them were kmown, it
would be impossible to refer these structures to the boring-sponges which
they somewhat suggest, because of their strictly superficial, linear and
not inosculating character. In some respects, they suggest Rhopalonaria
among the Bryozoa, but, while specimens frequently occur together in
considerable numbers, they appear to form groups of independent indi-
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viduals and not colonies, nor is there any evidence that the .individunal
tubes were composite. On the whole, therefore, it seems more prabable
that this fossil was an abnormal type of annelid.

Type species, Serpulopsis insita.

Conularia crustula var. holdenvilla var. nov.

A few specimens from the Wewoka agreeing in a general way with C. crus-
tule differ in baving tbe sculpture on 2 much finer scale. Ubplike typical
crustula also, these specimens are more or less compressed and distorted, the
other form which aparently had an unusually thick rigid test not baving suf-
fered much in that way. About 25 costze occur in a linear distance of 5 mm.,
and tbus they are much more closely arranged than in the typical form.

Among the specimens examined this variety is readily distinguished
by its sculpture, the difference heing so marked that it seems desirable
to discriminate it as a new variety if not as a new species. It may possi-
bly be a young stage of C. razperi, the only other Pennsylvanian Conu-
laria which has been described, although this form tapers more rapidly
than C. raperi, which has nearly parallel sides.

Horizon and locality : Wewoka formation; Wewoka quadrangle, Coal-
gate quadrangle, Okla.

Brachiopoda
Reemerella patula sp. nov.

Shell rather stall for the genus, rarvely exceeding 18 mm. In diameter, though
in one instance reaching nearly 30 mun. Shape slightly oval in some specimeus,
apparently circular In otbers.

Convexity of dorsal vilve low, regular. .Apex small, slightly tlUough con-
spleuously eccentrie, situated about two thirds of a radius from the posterior
margin. Outline from the apex to the front slightly curved, so that the shape
is not truly conical, being somewhat Intiated in the apical portion.

Curvature of the ventral valve usually compound. more or less strougly
convex over the posterior portion and more or less strongly concave at the
frout and sides. The pitominent portion projects above the reflexed riw. The
point of highest couvexity is usually well marked and js situated diametri-
cally opposite to that of tbe dorsul vaive. or about two thirds of a radius for-
ward from the posterior margin. On the slope posterior to .the noint of
areatest elevation the pedicle fissure is situated. It is a conspicuous feature,
rather long and narvow, with strongly introverted sides. It exteuds in mature
shiells from the point of greatest elevation half way to the posterior margin
and is surrounded without interruptions by the characteristic scuipture.

The sculpture, as usual, cousists of unarrow, sharply raised concentric lirse
with considerably wider, Hiattened Interspaces, which are nlso finely striated.
The liree are somewhat irregular and are probably stronger and more persist-
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ent on the veutral than on the dorsal valve, on which they are ofteu evinescent
about the margins for a greater or less distance. 'Chey vary considerably in
different spechmens, bLeing more closely arranged Iln some than in others,
occurring from nine to eleven in 3 inm.. They also vary on the same specimen
fn proportion to tLeir distance frowm the apex, and are more crowded on the
posterior than on the anterior side; consequently, the measurement given
above is a relative one, representing the condition toward the front in well-
grown specimens. Exfoliation obliterates much of the concentric marking and
Instead often brings to view fine radial lines and strise, probably due to set:e
which projected from the wmargin of the shell.

On the Interior, the dorsal valve has a short septum passing longitudinally
through the apex, and extending farther on the anterior than the posterior side
of it. There are also two symmetrical ridges, s'tralght, parallel and close
together for some distance anterior to the apex, rapidly diverging and some-
what curved near it, so as partly to surround it. Between the straight ex-
tended anterior portion of these arms there is a medium groove which extends
backward and graduates into the septum, which bas depressed sides. The
curved arm-like markings probably represent the boundary of a line of muscu-
lar attacbment. In onme specimen these lines are, near the apex, distiuctly
expanded iuto oval areas, one on cach side, eachi of which is separated by an
oblique line of division into two scars. These areas, without much questioun.
are the loci of pairs of muscles.

The internal markings of the dorsal valve described above are conspic-
uous on most of the specimens examined, which are usually preserved as
internal molds. They vary in detail in different examples. This pecu-
liar structure seems to be identical with that upon which Hall and €larke
based the subgenus Reemerella, and while there may be a little doubt as
to whether it is really of subgeneric value, it will, together with the con-
figuration, readily distinguish this form from other Pennsylvanian dis-
cinoids. Some specimens, especially if incompletely exfoliated, fail to
show this structure, however.

Ramerella patula is rather abundant in the Wewoka formation and
usually occurs as dissociated valves in small concretions. Occasionally,
however, the two valves are found in conjunction, though usually more
or less displaced.

Horizon and locality: Wewoka formation; Wewoka quadrangle, Coal-
gate quadrangle, Okla.

Streptorhynchus oklahoma sp. nov.

There are in the Wewoka collection two spechimens which appear to belong to
the genus Streptorhynchus. They are preserved as internal molds and show
dental callosfties In the ventral valve without any trace of a septum. In the
dorsal valve, the socket plates are fairly well developed and one specimen has
a low dorsal septum. In point of convexity tbe dorsal valve is only zently
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convex, the ventral ratler bigh and more or Jess coutorted. The shell con-
tracts at the hinge, the area being moderately high and strongly ‘inclined back-
ward. The sculpture cousists of fine, regular, subequal lire (in one specimen
more or less distinctly alternating). In the type specimen the lirse are equal
over the median portion and separated by intervals slightly greater than their
own width. Here they occur ten in 3 mm. Toward the sides they are rather
more distantly spaced and are alternating.

The rarity of this genus in our Pennsylvanian rocks constitutes an
a priori argument against these specimens belonging to Streptorhynchus.
On the other hand, it is difficult to understand how the process of fossili-
zation, while permitting the dental callosities to be preserved, could oblit-
erate all trace of the septum.

Horizon and locality: Wewoka formation; Coalgate quadrangle, Okla.

Chonetes granulifer var. armatus var. nov.

The fossils included under this title occur associated with C. mcsolobus var.
decipiens, and with the more closely related C. granulifcr. 'They are of small
slze, 15 mm. being the maxhnum width observed, of moderate convexity where
not compressed, subquadrate shape, rather prominent beak, and faint though
distinet insinuation. About seven cardinal spines occur on each side of the

beak.
The surface is marked by obsolescent lire and by numerous small though

prominent spines.

This variety is distinguished from C. granulifer by the smaller and
less projecting beak, the nearly obsolete liration, and the number and
prominence of the spines, although the latter character may be to some
extent the result of preservation. - With the evidence at hand, however,
I would not feel justified in regarding these shells as true representatives

of C. granulifer.
Horizon and locality: Wewoka formation; Coalgate quadrangle, Okla.

Chonetes mesolobus var. decipiens var. nov.

1899. Chonetes mesolobus. Girty, U. S. Geol. Survey, Nineteenth Ann. Rept.,
pt. 3, p. 576.
Upper Coal Measures: Atoka quadrangle, Oklahoma.
1903. Chonetes mesolobus. Girty, U. S. Geol. Surv.,, Prof. Paper 16, p. 357,
pl. 1, figs. 20-23.
Hermosa formation: San Juan region, Colo.
Rico formation: San Juan region, Colo.
Maroon formation: Crested Butte district, Colo.
Carboniferous: Grand River region, Colo.

This form differs from typical C. mesolobus In having a swooth instead of
striated surface. Though I was at first disposed to describe it as a new species
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rather than a new varlety, the lower taxonomic rank is probably more in ac-
cordance with the facts.

The peculiar configuration of C. mesolobus is known to everyone. The
typical form is described as possessing fine, radiating strize. Some well-
preserved specimens from Ohio show this feature very clearly. The lire
are fine and moderately strong and they give rise to a large number of
minute spines, a feature not mentioned by Norwood and Pratten, though
it is perhaps represented by one of their figures. Mr. Beede® also ap-
pears to record it when he describes the surface as “coarsely punctate.”
He may, however, be referring to another and an altogether different
feature, to more numerous perforations, which occur between the lira
instead of on them and which project as rows of spinules or pustules on
the inside of the shell. These are best shown on exfoliated specimens or
internal molds. The external feature to which I refer above has, also,
when the shell is worn, the appearance of punctze, but when better pre-
served; the puncte show projecting edges as of downward pointing spines,
very similar to the minute spines which are found on many orthoids.

The variety which is the subject of this account has the characteristic
configuration of C. mesolobus, but the surface is entirely without radia-
ting scuipture, marked only on the best specimens by fine growth lines.
The absence of radial striation is not due to erosion or any circumstance
of fossilization, for it is a persistent feature shown by an extensive series
of specimens from many localities. Furthermore, the radial markings
could hardly have been lost, when the more delicate growth lines had
been retained.

In characteristic specimens, this difference is so strongly marked that
one would be led to refer the two forms to altogether different groups,
and as already noted, I was at first disposed to regard them as distinct
species. When large series of specimens from different horizons are ex-
amined, however, individuals more or less intermediate in character are
found. That is, associated with the smooth variety are occasional shells
which show faint yet unmistakable traces of radial sculpture. Such
specimens must be carefully examined, however, to determine whether
this character is not adventitious, for under exfoliation the rows of in-
terpal spinules which have oblique pores connecting with them form
little grooves and produce fine, more or less regular radiating markings.

The shells belonging to the smooth variety rarely show traces of the
spines found on the other. Except for occasional incremental lines the
surface usually appears to be quite featureless.

¢ University Geol. Surv. of Kaunsas, Rept., vol. VI, p. 71. 1800.
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C. mesolobus var. decipiens is very abundant in the Wewoka forma-
tion. It is also abundant in some of the earlier Pennsylvanian deposits
of the Kansas section at about the horizon of the Parsons formation.

In the literature, no citation can definitely be included in the synonymy
except my own identifications of specimens obtained in QOklahoma and
in Colorado. I remarked in that connection that the Colorado specimens
were characteristic in every way, but I had for comparison not typieal,
striated C. mesolobus, but specimens of the present variety.

Horizon and locality: Wewoka formation; Wewoka quadrangle, Coal-

gate quadrangle, Okla.

Chonetes mesolobus var. enampygus var. nov.

Considerable variation i{s shown by shells of the mesolobus group in the
strengtl with which the characteristic lobation is developed. In some of the
larger Individuals especially, it can bardly bLe distinguished at all, and when,
as is usually (?) the case, such specimens belong to the smooth or decipiens
type, they simulate C. geinitzianus very closely. It Is at least possible that
C. gelnitzianus may have had this derfvation, though one would have sald a
priori that such phylogeny was of all the least probable.

It s probably true as a general statement, though not without exceptions,
that the strength of the lobation varles inversely as the size of the ludividual.
There is at nll events a group of shells which stand out strongly and distinctly
by reason of their swall size and deep lobation. That they are mature shells
is {ndicated by their strong convexity and by the fact that young individuals
of the larger form would be more faintly lobed. Though they intergrade with
the larger, less strongly lobate shells through larger examples which have an
almost equal strength of lobation, they form a distinct, and as a rule an
easily discriminated group which sometimes occurs alone to the exclusion of
the typical variety. In sculpture, these shells seem to be allied to the variety
decipiens. They are usually unstriated, but ‘show traces of strie more fre-
quently than decipiens. Seldom, if ever, is the striatlon as strong as In well-
characterized specimens of C. mesolobus s. &.

None of the specimens referred bere exceeds 10 mm. in width, and the average
is nearer 7min.

Horizon and locality: Wewoka formation; Wewoka quadrangle, Coal-
gate quadrangle, Okla.

Productus insinuatus sp. nov.

1892. Productus @quicostadns. HaLL and CLARKE, Geol. Surv. New York, Pal.,
vol. 8, pt. 1, pl. 1T A, figs. 22, 23,
Coal Measures: Nebraska.
1892. Productus aquicostatns. HAaLL and CLARKE, State Geologist New York,
Eleventh Ann. Rept., for 1891, pl, 22, figs. 11, 12.
Coal Mensures: Nebraska.
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1894. Productus aquicostatus.; HarL and Crarke, “Introduction to Study of
Brachiopoda,” pt. 1, pl. 22, fus. 11, 12
Coal Measures: Nebraska.
1900. Productus cora var. americanus. Beepk, Univ. Geol. Surv. Kansas, Rept.,
vol. 6, p. 77, pl. 11, fiz. 2.
Upper and Lower Coal Measures: Kansas City, Eudora, Anderson Co.,
Kansas.
1906, Productus cora var. quncricanus. WoonrUFF, Nebraska Geol. Surv., Rept.,
vol. 2, pt. 2, p. 270, pl. 11, fig. 2.
Carboniferous: Louisville, Nebraska.

Shell of thie cora type, rather large, widest at the hinge, more or less strongly
transverse. In the Immature coundition, thls form closely resembles P. cora
itselr, being strongly convex and more nearly quadrate. In the later stages,
the growth ls more spreading. especlally at the sides, and the margips are
flatter. Two varieties can Dbe distinguished, one which js narrow and more
highly arched and the other transverse and less convex. In the mature eondi-
tion, also, the ventral valve becomes elevated and angular along the median
line. Correlated with this character is an inflection of the anterlor margin
making a deep sinus in the outline. A sinus or depression in the shell itself is
naturally absent.

The surface is marked by fine, even. rigid, rounded coste bavinug the
peculiarities of those of I>. corn. As in that species, the coste bifurcate freely
and sometimes this takes place simultaneously all around a shell, so that for a
time the striation Is much finer about its margin than over the earlier portion.
In connection with the carina, the costre in the inmmediate neighborhood fre-
quently bend inward toward the median line which in some cases appears to
have been without costee A few large plications are found at the sldes near
the hinge, but they seldom pass entirely across the shell. They are apt to be
more persistent on the dorsal valre, however, than on the ventral. Spines are
scnttered over the surface of the ventral valve, but they are usually small, not
causing nodes on the costze, and they are liable to be overlooked wheu broken
off. They appear to be few in number. A row of larger ones i{s developed
along the cardinal llnpe.

As the synonymy shows, this species has several times appeared in the
literature under the title of Productus @quicostatus, but a careful reading
of Shumard’s description leaves little doubt that P. @quicostatus was a
different species and one more closely similar to P. cora itself.

Horizon and locality: Found in the Wewoka formation, but the type
specimens are from Kansas.

Pugnax osagensis var. percostata var. nov.

This form is more abundant in the Wewoka formation than the typlcal
variety. In a general way, the specimens referred here agree with P. osagensis,
the only difference or importance being the more mumerous plications which
are also smaller and more angular. Of these there are usually five fairly
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strong on each side, but there may be four or six. Three is the usual number
for the fold, but four and even five occur In rare iustances. Iudividuals with
three mesial plications and four laterals. especially when. one or two of the
latter are immature or Imperfectly developed, might equally well De placed
under P. osagengig itself. Apparently this variety has been referred by
authors to osagensgis unqualifiedly, but I believe it ean be distinguished to
advantage.

This form resembles P. osagensis var. occidenlalis, which is, however,
a much larger species, with on the whole, more¢ numerous mesial plica-
tions, and it occurs in very different faunal -associations.

Horizon and locality: Wewoka formation; Coalgate quadrangle, Okla.

Pelecypoda
Nucula wewokana sp. nov.

Shell small, triangular; width slightly. though distinctly, greater than the
beight. Beaks set well toward the posterior eud, toward which they more or
less distinctly point. 'The counvexity is high. The cardinal and posterior ends
are abruptly flattened or depressed into a usually well-defined escutcheon and
lunule. The ventral border is regularly rounded. The anterior aud cardinal
lines are stralght or gently convex according as the hinule aud escutcheon are
flat or project somewhat from the abrupt infolding of the shell along the two
edges. The anterior end is strongly rounded: the posterior Is subangular.

The surface is finely, sharply and regularly striated.

This species is related to N. parva McChesney, with which, in fact, I at
first identified it. It differs, to judge by the figures of McChesney and
of Meek and Worthen, in being less transverse and in having the shell at
the posterior or shorter end less strongly projecting. N. wewolkana is
also very similar in outline to ¥. pulchella Beede and Rogers, but N. pul-
chella is said not to have a distinct lunule and the posterior end seems to
be abruptly truncated. In the present species, the shell projects a little,
so that the outline at this end is usually gently convex and formed by the
edge of the shell, whereas in N. pulchella, it is straight and formed by
the angle of flexure, which either overarches the margin or is coincident
with it when viewed from above.

Horizon and locality: Wewoka formation; Wewoka quadrangle, Coal-
gate quadrangle, Okla.

Anthraconeilo subgen. nov.

The shells included under this title are rather large, strongly transverse, very
inequilateral, considerably produced anteriorly. The beaks point toward the
shorter side. Shell closed all around. Dentition taxodont with a great many
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small teeth on the anterior side and a few large teeth on the posterior.
Chondrophbore probably present but not observed. Anterlor and posterior scars
large. Probably two other smaller scars are situated near the hinge, one in
front of and the other bebind the beak, between it and the anterior and pos-
terior scars. Pallial line apparently entire or with only an obscure sinus.”
Sculpture consisting of fine regular concentric strice.

This type in general appeararce is intermediate between Nucula and
Leda. From Nucula it differs in its transverse shape and produced an-
terior extremity. From Leda it differs in having the beak directed toward
the short side, which is probably posterior as in Nucula. The muscle
scars seem to be much as I have observed them in Leda bellistrista, but
there is no cblique internal ridge crossing the umbonal region, and the
arrangement of the teeth, chiefly to one side of the beak, is another con-
spicuous difference. This type also much resembles Paleoneilo, from
which it differs in lacking an external ligament and being without the
sinus, developed in the inferior contour and in the lines of sculpture.
The latest species which can with safety be referred to Paleoneilo occur
in the early Mississippian. Anthraconeilo differs from Yoldia in not
gaping behind and in having the beak directed toward the shorter side.

. In addition to the type species described bevond as Anthraconeilo taf-
fiana, there can probably be transferred to this group three species at
present included under Yoldia, viz: Y. carbonaria, Y. knozensis and
Y. oweni. The two latter differ-from Yoldia and agree with Anthraco-
netlo in having the beaks turned toward the short side of the shell, and
their inclusion in the latter is regarded as probably correct. The case of
Y. carbonaria is more doubtful, since it seems presumptuous to suppose
that so excellent a conchologist as Meek would assign to Yoldia a shell in
which the beaks pointed toward the short side, whereas, if they point
toward the long side, Y. rarbonaria is clearly not a representative of
Anthraconetlo. Even if the beaks point toward the long side, however,
I should somewhat doubt the correctness of his reference to Yoldia, on
account of the convexity of the shell and the prominence of the beaks.

Type species, Anthraconetlo laffiana.

Anthraconeilo taffiana sp. nov.

Shell rather large, transverse. Width nearly twice the height. Shape
subelliptical. Posterior end strongly and symmetrically rounded. Dorsal
border long, rectillnear. Ventral border convex, more strongly curved toward
the posterior end, subrectflinear anteriorly. Anterior end produced, more or

TIf a sionus s really present, the orientation here employed sbould be reversed; the
fong side I3 posterior and the beaks polint forward, toward the short side.
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less symmetrical, somewhat truncated at the narrow extremity. Greatest
height about one third the shell length in front of the posterior margin. Con-
vexity rather high, chiefly situated in tbe posterior third of the shell; com-
pressed anteriorly, somewbhat compressed near the posterfor margin as well.
Beak small, strongly incurved, pointing toward the short end of the shell.

Surface not well shown, often apparently smooth. A few examples are
marked by regular, closely arranged concentric strice, and many sbow more
prominent irregularities of growth.

The dentition consists of about six large posterior teeth and about 30 small
anterior teeth. An interval beneath the Leak is probably occupied by a num-
ber of additional teeth of small-size.

There Is the usual complement of large muscle scars, one anterior and one
posterior, situated near the dorsal border. Apparently a small elongate scar
occurs between the anterior adductor and the beak, close to the cardinal line.
Possibly a corresponding scar occurs also between the beak and the posterior
adductor. This arrangement is, therefore. very much as I have observed it In
Leda bellistriatu, but of the curved oblique internal ridge in the umbonal
reglon with its attachment (?) scar, no equivalent structure has been observed
In the present form. The shell is considerably thickened between the beak and
the large posterior adductor, however, cnusing n deep excavation in internal
molds, sharply defining the anterior boundary of the sear. The pallial line
appears to be entire, or with a faint deflection in the anterior portion. 1t has

not been clearly seen in that portion.

Horizon and locality: Wewoka formation; Wewoka quadrangle, Coal-
gate_quadrangle, Okla.

Nuculopsis gen. nov.

The present genus is based upon Nwcula rentricosa of Hall and It 15 distin-
guished from Nucnla primarily hecause, though_the Leaks point toward the
short side of the shell, that side is not posterior but anterior. The determina-
tion of this fact rests upon the occurrence of a ligamental groove or area along
the hinge margin on the long side of the shell. Though varying in the dis-
tinctness with which it is shown, traces of this structure can be observed in
nearly all the large number of specimens examined. It is, therefore, a real
and persistent character of the species and is hardly open to any other inter-
pretation than that which I have put upon it. The existence of this structure
then, which bas no homologue in Nucula, and its almost definitive importance
in determining tbe long side Instead of the short side of the shell as posterior,
constitute the most important differences from that genus.

The shape is elliptical rather than triangular and tlie -longz side is rather
produced for Nucula itself. The beaks are consplcuously turned toward the
shorter side. The typlcal species has a distinct, though ill-defined and narrow,
constriction near the anterior extremity. 'The lunule and escutcheon are poorly
defined. The surface Is generally almost smooth. On the interior. there are
the usual large posterior and anterior adductors, in addition to which. Lbetween
those scars and the beaks, a third and fourth pair of muscular imprints can be
seen. The dentition consists of a continuous serles of taxodont denticles not
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apparently interrupted by a chondrophore. The anterior teeth are few and
large. the posterior teeth numerous and diminishing in size toward the beak,
where they seem to end abruptly against the large.anterior teeth. A chondro-
phore is almost certainly preseut, but, unlike the structure of living shells, it
seems to Le situated within and below the row of cardinal teeth without ex-
tending to the beak and forming an interruption to them. This canuot, how-
ever, be positively asserted as a fact.

Type species, Nucula ventricosa Hall.

Limatula ? fasciculata sp. nov.

Shell of medium size, elougate, slightly oblique.- Hinge line short. Anpterior
and posterior outlines probably nearly straight above but becoming more and
more strongly curved below, where they merge with the (probably) regularly
rounded ventral outline. The couvexity Is stroug with a high area, so that a
section cut longitudinaily through the two valves would be wedge shaped. On
the anterior side the shell descends steeply and abruptly making a rounded
angle with the median portion. The posterior side seems to fall away in a
low regular flexure.

The surface is marked by vegularly arranged costee or groups of coste.
Toward the anterior side, the costse are single with relatively wide interspaces.
In the median and posterlor regions, the coste are in groups of three or some-
times two, having their tops about on a level, and. in this case, the dividing
strize are essentially equal in width to the groups of costre. The auterlor side,
from the angulation to the margin, iIs smooth. Yery likely, the coste die out
toward the posterior side also.

The nrea is somewhat imperfectly shown by one of the two speciiens ob-
tajned. It appears to be high aud resupinate, so that. the beak overbangs the
hinge line and it is also rather concave. It Is marked by several strong. broad,
transverse furrows, but shows no definite pit for a resilium, though, owing to
the projecting state of the beak and the concavity of the area, there seems to
be an ill-defined hollow under the beak which Is rather longitudinal tban

transverse to the area.

If Hind’s Paleolima is a valid genus, the present species’ would be
called Paleolima fasciculata, for its characters, so far as observed, are
consistent with Paleolima, but if that genus is to be divided into sub-
genera along the same lines as the living Lima, this species would prob-
ably belong in a group as yet unnamed. For the present, however, I am
not recognizing Paleolima as distinct from Lima, so that the generic
designation to be used is probably Limatula, which is distinguished by
being smooth laterally and by having the valves not gaping. The former
‘character seems to be possessed by the L. fasciculata, but the latter can
not be determined, as we have only dissociated valves. The only other
American species referred to this subgenus is the Guadalupian form
Limatula strintlicostata. By a clerical error L. striaticostaia was de-
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scribed under the genus Limatulina, but as the genus was ascribed to
Wood instead of de Koninck, the group which I had in mind is apparent.
The form is clearly not a Limatulina and the proper title is Limatula
striaticostata. It differs from the species under consideration in being
much smaller, more oblique, and in having different surfece ornamenta-

tion.
Horizon and locality: Wewoka formation; Wewoka quadrangle, Okla.

Scaphapode

Dentalium semicostatum sp. nov.

This type is represented by two fragments, which, so far as shown, indicate
a stralght or gently curved, slowly enlarging conical shell. The cross section
Is distinctiy elliptical, having in the larger fragment a diameter of 7 mm. in
one direction and 6 mm. in the other. The test is thick and marked by rather
fine, rounded, wavy, Jongitudinal costs, separated by linear strise. These mark-
ings are confined to one side of the shell, and about four or five accur in 1 mm.
There are also transverse constrictions and incremental lines which have an
oblique direction to the axis. The obliquity of these markings is in the direc-
tion of the long axis of the section, so that their most distal polnts occur down
one of the narrow sides of the shell, and the most proximal down the other.
The costee also are confined to one of the narrow sides, and they occur on that
on which the transverse stris are farthest from the apex.

This shell is somewhat similar to D. mezicanum. It has, however,
slightly finer coste at a considerably larger size, and these are restricted

to one side of the shell.
Horizon and locality: Wewoka formation; Wewoka quadrangle, Okla.

Dentalium indianum sp. nov.

Shell rather small, gradually tapering, very slightly curved. Section circu-
lar or obscurely elliptical. Surface marked by numerous thin, sharply ele-
vated, longitudinal costee which are separated by Intervals of about double
thelr own width. The number of costee can not be counted with accuracy, but
it is not far from 42. There appear to be also fine, transverse, crenulating

strige.

This form stands nearest to D). mezicanum by reason of its numerous
fine costz. These are, however, more numerous and are separated by
relatively wider intervals, while the shell itself is gently curved instead
of being straight, as in the western form.

Horizon and locality: Wewoka formation; Wewoka quadrangle, Okla.
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Gastropoda

Orestes subgen. nov.

This name is Introduced for a group of pleurotomarioid shells which have
a shape generally conical or slightly turreted with a gently convex basal por-
tion. The band is not very strikingly defined and has a periphera! position
distinctly below the middle of the whorl. The upper surface is In general
finttened and oblique, with the zone which les just below tbe suture more or
less prominent and marked by nodes. The sculpture consists of fine, decus-
sating, revolving and transverse lire. The slit band Is relatively broad and
carries one or more revolving llre which are sometimes nodulose and occa-
slonally conceal to a greater or less degree the structural character of thils
part of the shell. The slit has not been observed in any of the specituens
seen, but it was probably short. The umbillcus was apparently closed. but a
reflexed portion of the lower part of the outer lip produces a small excavatlon
which resembles a minute umbllical opening.

The inner lp is without a callosity. In fact. the mantle seems to have bad
the power to resorb the shell on the inner side of the aperture, so that this
portion of the preceding volution is smooth and sligbtly depressed below the
external ornamented areass. This has been observed in many specimens and
is surely not an accidental character.

In one extreme, these shells suggest Euconospira, from which they
differ in their less regular, conical shape, and in the development of
nodes below the suture and of revolving lire in the slit band. They-sug-
geat also Phancrotrema, but have a more conical shape with a slit band
at once broader, less defined, marked by distinctive sculpture and situated
not near the middle of the peritreme, but well below. Worthenia is in
some respects the most pearly related group, at least in the ornamented -
character of the slit band,~ Worthenia has the band above the middle
rather than below, narrow instead of broad, and with the lunules in the
band much more prominent than the revolving lirz (in Orestes the
lunules are hardly more than lamellose growth lines), and it has a more
turreted, less conical shape to the whole. It is doubtful if any of the
groups mentioned have the peculiar eroded or resorbed character of the
inner side of the aperture.

Orestes, then, is referred to a subgeneric position under Worthenia,
although its relationship to Phanerotrema is also obvious. The generic
pame is introduced in honor of Orestes St. John, one of the early paleon-
tologists of the United States and one of the early geological explorers of
Oklahoma.

Type species, Orestes nodosus.
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Orestes nodosus sp. nov.

Shell smali, irregularly conical. Diameter of last wborl about equal to the
gréatest height, sometimes less. Helght of last volution about equal to the
helght of the spire above. Volutions avngular, most prominent below the
middle. Spire somewhat turreted. Umbilicus apparently closed, but with
the lower lip folded backward upon itself so as to produce a small pit or false
umbijicus. Suture considerably depressed. The shell projects strougly from
the suture, then bends downward and is fiat or concave below to the first
carlna. Thus the upper third of the upper surface forms a sort of splral
rldge just below the sutare. 'The lateral surface §s about one third as broad
as the upper surface. It consists of two rather thick, rounded carinse guard-
fog between them a relatively broad concave channel {n which the band s
situated. The upper carina s better defined than the other, but does not
project quite as far. The Jower surface Is nearly horlzontal, gently convex,
more tumid pear ‘the umbilicus. The swollen band below the suture is marked
by a row of dlstantly arranged nodes which appear to be independent of the
superficial sculpture.

The surface {s crossed by regular and nearly equal revolring and transverse
liree of which the former are heavier and dominant, while the latter are
more ciosely arranged. The upper surface carries about five (four to six)
revolving lines, arranged at regular anod distant intervals. The upper one is
situated on the subsutural prominence. Aun additional lira is nccasionally
developed just above the latter, which gives the nodes a somewhat clongated
double-topped appearance. The upper of the two carine bounding the slit is
& simllar revolving lira of somewhat larger size and so Is the lower one. Just
within these two lirre are two small edges which define the true limits of the
slit band. The band s medlally traversed by anotber fice, revolving thread,
or rarely by three. The lower carina carries about two fairly beavy lire,
while the lower surface is crossed by about twelve others, some of which may
be fine, and alternating with those of larger size. They are heavier and more
crowded than the lirze above. The transverse lirme, doubtless following the
outline of the aperture, bend strongly backward, being convex near the suture
and straightened or gently concave near the band. Over the latter, they are
deeply copcave, producing flne, regular, closely arranged crenulations or
fupules. Ou the under side, they run obliquely backward with a strong convex
tura ou the lower carina. l:‘o::_ most of the distance, they are thus nearly
straight. In- the region of the suture, they seem to be fine, irregular and
crowded, passing just below the nodose zone into regular, rather distant lire
which give a finely nodose appearance to th¢ upper carina and generally tend
to produce little prominences where they cross the revolving lire. Evean
below the nodose zone, fine, Intermediate, incremental lines are more or less
consplcuous. The transverse lire do not produce crenulations on the project-
Ing edges of the band, but they bave this effect to a greater or less extent on
the revolving Hue or lines which traverse it.

The volutions embrace vp to the edge of the band of the preceding one.
They are about five in number.

Horizon and locality : Wewoka formation; Wewoka quadrangle, Coal-
gate quadrangle, Okln.
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Bellerophon crassus var. wewokanus var. nov.

The fossils under consideration are all of small size. They can be de-
scribed most advantageously by comparing them with Bellerophon crassus, to
which they are clearly yery closely related. For this purpose, It will be best
to use the figures and description given by Meek and Worthen, not only be-
cause they are the authentic omes, but because although B. cressus bas ap-
peared in the literature not infrequently, the citations have seldom been based
on the observation of good and characteristic specimens. 'The most essential
difference shown by the Wewoka specimens {8 that the umbilicus instead of
helng partly open, Is s0 solidly closed that there must have been & continuous
imperforate columella. Tbe gize is very much smaller; the shape of the aper-
ture more transverse, and the band possibly more elevated.

It may be that these differences are due to stage of growth, but shells
which I am referring to B. crassus as representing a young conditjon are
quite diferent. From these the Wewoka fossils differ in the following
particulars. The volutions are relatively narrower; the slit band is
broader and more prominent; the umbilici are more completely closed;
the sculpture, instead of consisting of rather regular, transverse imbrica-
tions, is made up of fine, incremental lines which, at irregular intervals.
become fasiculate, forming small angular coste or incipient plications.

Y may add that the fissure as shown on one of the Wewoka specimens
is rather deep, but T sm not sure that this feature may not have been ex-
aggerated by erosion_of-the-projecting-band. Furthermore, on--the best
gpecimens, the callosity of the inner lip appears to be imperfectly de-
veloped.

It is possible that this may prove to be the same as B. ircomptus, but
after comparing my specimens with Gurley’s types, which T have had the
privilege of examining, thanks to the courtesy of the Walker Museum of
Chicago University, I am disposed to think that they are different. The
differences appear to me to be those already mentioned as existing between
the var. wewokanus and young B. crassus.

Horizon and locality: Wewoka formation; Wewoka quadrangle, Coal-
gate quadrangle, Okla.

Pharkidonotus subgen. nov.

The very extensive and varied series of shells which in the course of time
had been gronped under Montfort's genus Belleropkon have of recent years
been distributed among a number of genera and subgenera. Waagen bas very
properly restricted the genus Belleropkon to types having a rather parrow,
well-developed slit band, moderately deep flssure, a strong callosity on the
Inner lip, and sculpture consisting only of more or less strong growth lnes.®

§ W, Waagen, Geol. Surv. India, Mem., Ser. 13, Salt Range Foss., vol. 1, p. 130. 1887.
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Our well-known Pennsylvanian specles B. crassus and also the Upper Missis-
sipplan B. sublavis are therefore typlcal Bellerophons.

We have in our Pennsylvanian faunas & specles, or perbaps a serfes of
mutations, which presents well-marked dl®erences from the characters pos-
sessed by typical Bellerophon, so that a subgeneric separatlon is justified, If
not demanded. The dorsum 18 elevated into a promineunt nodose carinr on
which traces of a slit bnod seldom remain. Many specimeuns therefore appear
to lack such a structure altogether and to be related to the Indlan Warthia
and Mogulia. Some spccimens retain upmistakable traces of a band, how-
ever, and there cnn be little doubt that this structure ls a normal feature of
this type. That 1t s obliterated so often is probably due to its promlinent
position and also perhaps to the tumid condition of the median line of the
dorsum. ' .

From Bellerophon tbis type also differs in the development of coarse, heavy,
aggular, transverse plications, quite distiuct from the growth.lines, which are
not consplcuous, these plications being also in soime cases strengthened at two
. series of points, one on cach of the sides, so as to form more or less promli-
nent nodes (connected In some cases by revolving ridges). The linear arrange-
mwent of these nodes produces two carinre additional to the median one which

is the locus of the slit band.
'Type species, Bellerophon percarinatus.

Meekospira peracuta var. choctawensis var. nov.

Thls fossil is very abundant in the Wewoka formation and shows certaln
variations, some of which are probably adventitious. It has an acutely conical
form with a very elongate spire and a narrow spiral angle. The sides are
usually fiat with the suture only slightly depressed, but not infrequently the
sides of the spire are more undulating and tbe suture deeper. This Is per-
haps due to variation in curve of the outer surface of the whorl. In the one
case the convexity is more regular; in the other, the upper surface of the
volution is fattened and the greatest convexity well below the middle, where
it Is overlain by the succeeding whorl. The rate of Increase seems to be
accelerated somewhat toward maturity, so that the sides of the splre ure
slightly concave. As & result, when the apex of speclmens is broken away,
which very often happens, the frustum remaining appears to bave a wider
spiral angle than was really the case. In comparing these with more perfect
specimens, one is somewbhat surprised to find that they may belong to the
typical varlety, as well as to find what a large number of volutlons is present
wlen the apex Is complete, the number belng proportionately much greater
toward the top. Oun the side of a specimen 14 mm. long, parts of nlue volutions
appear and as the apex is broken, there must have been one or two more. A
full-sized specimen about 30 mm. long shows parts of ten volutions with an
aplcal break which may possibly account for two more. The number of com-
plete volutions In n mature specimen Is probably eleven and possibly twelve,

The callus s a very distinct character in well-preserved specimens, extend-
fog half way or a little less than half way up the inner lip. it {s formed by
a slight backward flexure on itself of the outer llp as It passes up the axls
and Is there gradually lost {n the aperture.
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In its specific characters this. species is intermediate between Meeko-
spira peracuta and Bulimorpha nitidula, and it does mot exactly agree
with either species. According to Meek and Worthen, these types show
the following differences: B. nitidula has a lower spire with fewer volu-
tions and broader spiral angle; it is smaller, and the volutions are more
rounded with more deeply depressed sutures.

The present form seems almost invariably to have a snghtly broader
spiral angle than M. peracuta, though a certain amount of variation is
not absent. The agreement in this respect is then distinctly with B. nifi-
dula. As for the convexity of the volutions, some specimens resemble
peracuta and others nitidula; but few, perhaps none, are quite as strongly
convex as in Meek and Worthen’s figures of the latter species. In fact, one
of their figures shows this character more strongly than the other, though
both are drawn from the same specimen. The number of volutions is
more like peracuta, which is said to have 13, than nitidula, which is
said to have 8 or 8.5. The size is that of nitidula, none of the speci-
mens attaining to the length of M. peracuta. In the most essential re-
spect, the callus and reflexed lip, the Wewoka form agrees with M. pera-
cuta and differs from B. nitidula, and, if this character is regarded as of
generic importance, there can be no question about associating it with any
species but M. peracute. Ulrich seems inclined to associate B. nitidula
and B. inornata with M. peracuta in his genus JMeekospira, but, the callus,
whrich is such a marked feature of M. peracuta, must be a geperic charac-
ter, or its absence from the two other species accidental. This assump-
tion seems unwarranted, and ] am referring those two species to another
genus than Meekospira, in which, of course, the present form must be
iccluded. Though closely related to Af. peracuta, I can hardly place it
in the same species, because of it3 broader spiral angle and smaller size.

Most of the specimens referred to this species are almost absolutely
smooth, having but very obscure growth lines. Those from one or two
localities, however, are regularly marked by more or less strong incre-
mental lines, some of which are prominent and lend an irregularly and
intermittently corrugated appearance where most strongly developed.
Some of these shells, furthermore, show slight modifications of curvature
in the outer surface of the volution, which gives the spire a slightly dif-
ferent outline from the normal. In others, however, the shape of the
whorl section is entirely normal, so that no persistent difference can be
pointed out, save in the increased development of the striz of growth.
It is possible that these sculptured specimens should be regarded as a
separate variety, but the differences observed hardly seem to justify the
distinction.
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Horizon and locality: Wewoka formation; Wewoka quadrangle, Coal-
gate quadrangle, Okla.

Ianthinopsis gouldiana sp. nov.

Shell rather large, subovate; length a little less than 1.5 times the greatest
width. Aperture about three fourths the entire helght; spire about one eighth
of the whole. Volutions four or five, rather inflated, especially above, so that
the upper surface of the volution appears flattened and not strongly oblique
to the horizontal. Aperture fusiform, more than twice as long as wide.

Surface smooth but marked on the more gibbous portion with a few (four
or five) rather coarse but faoint revolving strie. Axis solld.

The affinities of this type, represented as it is by only one specimen, are
much in doubt. If it were not for the sculpture and for the shape with
the most prominent part of the volutions so high up, this shell might be
placed under Spkerodoma in the same series with S. intercalaris and
S. primigenia. The striation, though faint, is unmistakably visible in a
good light, but it can only be seen in the region of the aperture. The
chape has doubtless been somewhat modified by compression, but not suffi-
ciently to have produced the present result from a shell originally having
the proportions of either of the species named.

On the assumption that the peculiarities presented by this form are in-
herent, it. may he compared with the. singular_species described by Meek
and Worthen under the name Pleurolomaria ¢ tumida. While clearly
distinct from P. f tumida, the resemblance in a general way is so strik-
ing that it would appear to be ultraconservative not to conclude that it
is a generically related species. The most important difference of a
fundamental kind is found in the statement by Meek that the columella
of the Illinois form is perforated (?), while that of the Wewoka shell is
certainly solid.

Meek had not observed the presence of a slit band in P. (?) tumida,
and justly remarked that that species differs materially in outline from
the usual form of Pleurolomaria. Suspecting that it was a representa-
tive of a new genus, he provisionally proposed the name Ianthinopsis.
I am ready, without having determined the absence of a slit band, to
accept /. tumida as representing & new generic type, and I am employing
Ianthinopsis for the type specimen and for the Oklahoma shell also.

Horizon and locality: Wewoka formation; Wewoka quadrangle, Okla.
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Cephalopoda

Orthoceras tuba sp. nov.

Orthoceratoid shells are abundant In the Wewoka formation and mauny of
them possess the singular feature of accelerated expansion, so that they flare
consplcuously at the larger end, and, If the tendency were carried out to a
high degree, the complete shell would bave a trumpet-shape, & configuration
which many of them even now suggest. This pecullarity, however, is manl-
fested in shells of very varlous sizes and presumably corresponding ages, and
it {s found in both the chamber of habitation and In the septate portion.
Both hypotheses—that the fiaring condition !s a feature of maturity (which
is the natural supposition) and tbat it is the normal shape at all stages, the
expanded portlon belng resorbed so that the shell Is regularly conlcal except
toward the aperture—are repugnant to the fact that the flaring portlon Is
sometimes septate. On the former hypothesls, furthermore, we must also
infer that the mature condition Is In some speclmens enormously accelerated

or retarded.
Correlated with the peculiarity above described is found a relatively rapid

rate of expansion, giving the regular portion of the cone a rather strong
taper. The siphuncle is conspicuously excentric, though this character has
been seen In only a few individuals which at the same time have the trumpet-
shape In a conspicuons degree. The septation is rather frequent, about 4.5
to 6 chambers occurring within the distance of a diameter.

None of the shells having the characters enumerated possesses the
peculiar -secondary deposits of Pseudorthoceras. Indeed, they have the
chambers filled with ochreous clay, and it is difficult to understand how
this condition came about when the partitions are still retained. Possi-
bly the fine mud permeated the chambers through the siphuncle, which
seems seldom to be preserved in the specimens examined. For the most
part, these are internal molds, but in some instances they retain a sub-
stantial outer investment.

With typical O. tuba I am provisionally including a group of specimens
which do not show the expanded aperture, but have a similarly excentric
sipbuncle and similarly frequent partitions. They vary much in size and
some of them are much larger than some of those which show the aeceler-
ated expansion, but in view of the extreme variation in size of the speci-
mens possessing the latter character, it seems that this fact alone can
hardly be regarded as forbidding their union under a single epecies. This,
of course, would only be done on the hypothesis, either that the trumpet
shape was not a character of importance, or that these specimens, all of
which are naturally now imperfect, possessed it or would have possessed
it in the complete and mature condition.
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I am inclined to believe that this peculiarity of configuration is not so
much a specific character as that it is either generic or else of no fixed
value at all, but I feel that its significance is too little understood to
warrant establishing a new genus on the evidence in hand.

It is with extreme rarity that shells of this group are found in a com-
plete conditioh, and all of those examined are pretty clearly imperfect at
one or both ends. A few give evidence pf having been broken before
fossilization. The evidence referred to consists of the occurrence of small
Reemerellas apparently in their original position of attachment upon the
septa, where, of course, they could not possibly have penetrated if the
shell had not been a fragment during the life of the brachiopod.

Horizon and locality: Wewoka formation; Wewoka quadrangle, Coal-
gate quadrangle, Okla.

Pseudorthoceras gen. nov.

Shells small (?), stralght, gradually tapering. Siphuacle nearly central,
small, but considerably expanded between the septa, without, however, be-
coming vummuloidal. Septa simple. Funnels apparently very short and
thick. Chambers partly occupled by secondary deposits which accumulated,
not about the funnels and siphuncle, but about the walls. In the type species,
the deposits fill about balf of each chamber, thinnest toward the aperture and
thickest toward the apex, and dimlinishing Irregularly so that the outline Is
shaped llke an Incomplete Ietter S. The deposit appears to be more or less
vesicular, perbaps as the result of weatherlng. Shells which are not broken
at the apex do not taper to a polut, but are obliguely truncated.

This type is rather clearly not a representative of true Ortkoceras, nor
kave I been able to find a genus with which it can be assembled. Indeed,
it 18 not certain that it can be included among the Orthoceratid, though
it is for the present referred to that family. The most diagnostic feat-
ures are probably the enlarged siphuncle and mare especially the second-
ary deposits accumulated not axially, but circumferentially. In this item
lies the main difference from Orthoceras, for in that genus, and indeed in
that family, the secondary deposits are rather sparingly developed and
they are accumulated about the funnels, not about the outer wall.

Type species, Pseudorthoceras knozense McChesney.

Pseudorthoceras seminolense sp. nov.

Three specimens in the collection appear to belong to Pseudorthoceras by
reason of thelr central siphuancle and chambers partly filled by secondary
deposits and at the same time to differ from P. Lknozense In belng very much
larger. These large specimens have about 3.5 chambers to a diameter and 80
do not differ essentially from the smnller specles. Oune of the speclmens Is
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compressed and seems to show a structure down one side suggesting a marginal
siphuncle.

Horizon and locality: Wewoka formation; Wewoka quadrangle, Okla.

Protocycloceras ? rushense var. crebricinctum var. nov.

Two specimens, though resembling P. ? rushense, are distingulshed by having
the annulations more closely arranged and somewhat alternating. The cross-
section is elliptical as in that species, but there is an ncceleration of expansion
which produces a flarifig shape toward the aperture. The recurrence of this
latter character, which is found to a marked degree in one of the specles of
Orthoceras, is noteworthy and seems to bring lts importance somewhat into
doubt. Its significance is entirely unknown.

One of the specimens shows the surface to be marked by fine, subequal,
somewhat warvy, thread-like, transverse lirse.

Horizon and locality: Wewoka formation; Wewoka quadrangle, Qkla.

Coloceras liratum sp. nov.

Shell small, tbe largest specimen seen measuring 34 mm. in the plane of
revolution. Shape subglobose. Cross-section sublunate, somewbat glbbous at
the sides. Surface rather regularly curved over the venter and sides, abruptly
rounded inward at the umbilicus, forming two not very well-defined umblilical
zones, the dlrection of which is nearly borizontal. At maturity, the section is
about twice as wide as high In mature-specimens, the medlan line of the
venter is broadly and faintly impressed. The rate of increase is rapld and the
depressed zone parrow considerably less than one balf the width of the pre-
ceding whorl. The umbilicus is rather small and deep.

The surface Is marked at the sides by fine revolving lirse, separated by wide,
filat interspaces. These extend fiomn the umbilical zoue over the subangular
shoulder onto the extreme sides of the venter. The revolving lire are crossed
in some cases by much more closely arranged transverse ones which make fine
crenulations as they surmount them. The entire surface of tbe lmmature
stages seems to be thus cancellated, but only a band on the sides of the mature
shell, while on the oldest specimeuns and some others, the transverse markings
cannot be seem. The ventral surface is crossed by fine, incremental strise,
which indicate a deep, subangular V-shaped sinus, whose sides are nearly
straight over the median portion but curve gracefully outward with increasing
rapldity toward the sides. In one specimen, the strlee are so arrapged that
every seventb or eighth is stronger than the otbers, which cross the slightly
elevated spaces between in crowded though regular order.

The septa are rather far apart, about G mm. along tbe medlan line In a
mature specimen. They are nearly straight except for a slight sinuosity across
the venter caused by the shallow ventral lobe and a palr of obscure saddles.
The sipbuncle appears to be situated below the center (dorsad) but it is not

well shown.



¢ QIRTY, THE WEWOKA FORMATION OF OKELAHOYA 145

This specics is related to C. globulare. It appears to be a more slender
form (though specimens vary somewhat in this), with more distant septa
which show a slight lobe instead of & slight saddle on- the ventral surface.
The sculpture of C. globulare is not known, so that additional differences
may be discovered when those data are determined for it.

Horizon and locality :- Wewoka formation; Wewoka quadrangle, Coal-

gate quadraungle, Okla.

Coloceras liratum var. obsoletum var. nov.

Assoclated in most cases with C. liratum are specirmens which show certain
differences, tle most constant of which is perbapy the absence of liree on the
umbllical zone. Correlated with this character the curvature at tbe sides is
more regular, so that tbe umbilical zones themselves are less well defined. The
incremental markings are perhaps stronger, or at least more regularly pre-
served. Some of the specimens are rather narrow but not all. At the same
time, since the sculpture on typical liratumm might easily be obscured, it is
possible that some specimens of the latter may be fnciided here. The siphuncle-
of this species seems to be veptrad or at least central, while that of liratum
is or appears to be dorsad, but this feature i3 rarely shown and in tbe case of
liratum not well shown by my specimens.

There seems to be a varietal or even a specific difference here, but my
material is not sufficiently good to show the degree of difference or the
constancy of it from C. liratum, or whether possibly the shells subsumed

under this title are in every case conspecific.
Horizon and locality: Wewoka formation; Wewoka quadrangle, Coal-

gate quadrangle, Okla.

Metacoceras cornutum sp. nov.

‘I'bis specles is founded on a fragment which must have had a diameter of
70 mm. exclusive of the chamber of habitation, no portion of which Is retained.
The whorl section is subquadrate, distlnctly wider tban high. The beight is
23 pm. and the width 29 mm. The ventral surface Is gently convex, more
pearly flat on the shell itself tban on the !nternal mold. The sides, exclusive
of the prominent tubercles, are nearly fiat and parallel. The Jower portion
of the whorl is tripartite, consisting of an impressed zone about 12 mm. wide
and two umbilical zones, each about 8 mm. wide. Tbhe umbilical shoulder s
abrupt and angular, the angle being somewhat greater tban a right angle. The
ventrolateral shoulder Is also angular and furnished with large, prominent,
compressed nodes. They project outward and slightly upward and are flat-
tened on the upper surface, more couvex on the lower. Those on one side
alternate with those on the other and in the same row they occur on about
every other chamber.

The septa are about 6.5 mm. apart, measured along the medlan line of the
venter, and the sutures are rather strongly hent. There is a broad, deep
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ventra! lobe almost angular at the middle in sowmne sutures, a broad, moderately
deep lateral lobe, the point of greatest convexity belng below or interlor to the
middle, and a gently curved internal or dorsal lobe incross the Impressed zone,
Abruptly rounded saddles occupy the ventrolateral angles and a broad saddle
flattened across the middle, each of the umblilical zones. Each of the latter,
however, may be regarded as composed of two obscure saddles, one on the
umbilical shoulder and one on the angle of the impressed zone with a scarcely
perceptible lobe between.

The sculpture is not well shown. On the ventrolateral angles and tubercles
{t consists of regular, strong, sharp, transverse lire, swhich are deeply curved.
suggesting a broad, deep hyponomlc sinus.

The test appears to be considerably thickened at the ventrolateral angles so
that the internal mwold differs appreciably from the perfect shell, the shell
belug Batter across the ventral surface, with the sides more convergent toward
the umblilicus, and with the tubercles very much more produced. Indeed, on
the internal mold, the tubercles are not at all prominent.

Horizon and locality: Wewoka formation; Coalgate quadraogle, We-
woka quadrangle, Okla.

Metacoceras cornutum var. sinuosum var. nov.

A sipgle fragmeuntary specimen 'whlch retains the sbell Is all that represents
this variety. It Is smaller than the original specles and with a less transverse
cross-section. The nodes are rounded ianstead of compressed and estend part
way down the sides as low, broad, obscure plicatious which.fall far short of
the -umbllical-shoulder. The iafter is regularly rounded and although strongly
turned, not angulated. The ventral surface is marked by two obscure sulci
with g’ gent)e convexity between. The tubercles appear to -be nearly vpposl!te.

The surface iIs almost smooth, the incremental lines being obscure except on
the tubercles, where they develop into regular, fine, thongh sharp lira.. Tbey
make 8 deep sinus on the ventral surface, are nearly stralght and gently
sloped backward at the sides, with a gradual change of the direction at the um-
billeal shoulder, beyond which on the umbilical zooe they are gently concave.

Horizon and locality : Wewoka formation; Wewoka quadrangle, Okla.

Metacoceras cornutum var. carinatum var. nov.

This variety is represented by two fragments which appareutly show the
chamber of habitation, but do not retnin the septa. They are partly testifer-
ous nad partly exfollated.

The varlety carinatum is distinguished from either of the preceding by its
more rapid expansion and more transverse shape, in which it exceeds even the
original species Itself. The sides are in couseguence relatively very narrow.
The tubercles are rounded as in the varlety sinuosum, but owing to the short-
ness of the sides they make more prominent plicatlons. The ventral surface is
rather strongly rounded and witbout sulel. The uwbllical shoulder is very
angular and extended into a crest or carlna,—in which a marked difference is
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shown from the varlety sinuosum, though possibly not from M. cornutum
itself. The growth llnes {ndicate the presence of a deep byponomic sinus.

It may be that these shells represent a young stage of cornutum (though
hardly of the variety sinuosum), but they present too important differ-
ences (the rapid expansion, greater breadth and differently shaped tuber-
cles) to make it safe to assume this relationship without more evidence.

Horizon and locality: Wewoka formation; Wewoka quadrangle, Coal-
gate quadrangle, Okla.

Metacoceras cornutum var. multituberculatum var. nov.

This variety is founded on a crushed specimen which presents the difference
from all the others tbat the tubercles are smaller and more closely arranged.
They appear to be somewhat compressed rather than rounded. The umbllical
shoulder is subangular without the crest of carinatum, but more rounded thau
sinuosum. The helght between the ventrolateral and umbilical angles 1s about
10 mm. ; the width across the venter (tubercles included), about 17 mm.

Horizon and locality: Wewoka formation; Coalgate quadrangle, Okla.

Metacoceras perelegans sp. nov.

Shell rather swall, so far as known not exceeding 31 wm. in djameter.
Cross-section of mature whorls hexagonal, transverse; width about 20 mm.;
height about {2 mm.; width of lateral zone 7 mm.; of umbllical zone 6 nm.; of
impressed zone 8 mm.; of ventral zone, {ncluding tubercles, 17 mm. Ventral
surface gently coovex, flattened or slightly depressed along the center, gently
upturned at the edges, owing to the tubercles. Lateral zone pearly flat except
for the tubercles, the projection of which gives it a gently concave shape.
Umbilical zone nearly flat. The lateral zone slopes gently outward from above
and the umbilical zone strongly inward. In the youthful stages, the dimen-
sions are increasingly transverse and the shape more nearly elliptical, with an
angular periphery a little above the middle and with the usual recurved dorsal
zone. This cbange in shape ls effected (when considered In reverse order) by
an Iincreased inward slope of the umbilical zone and a corresponding loss of
the umbilical shoulder. Both the vectrolateral and the umbilical shoulders,
however, are more or less distinguished by an angulation.

The sculpture of the youthful stages Is Incompletely known, but the sides of
the youngest example seen are mwarked by fine, even, transverse, rounded
strise, separated by narrow, sharp lire. Later, the flattenéd sides are marked
by strong, regular pllcations, the folds being angular and the furrows between
relatively broad and rounded. On these are superposed strong, incremental
strice, much Jess distinct in the furrows than on the crests between them. The
pilee thus gradually formed tend to become more prominent at the ends, de-
veloping little nodes In which they terminate, the nodes appearing a4t an early
stage aod more strongly at the outer than the inner ends. At maturity the
connecting ridges gradually fall of development, leaving the two rows of
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nodes, the larger and more prominent along the ventrolateral shoulder, the
smaller and less prominent on the umbiliral shoulder. Both these loci are
well deflned and more or less strougly angular during the periods of adoles-
cence and maturity.

The sculpture at maturity consists of very obscure incremental lines which
tend to become sharp lire on the tubercles, and they sbow a deep sinus over
the ventral surface.

The sefita are not well exhibited by my speclmens, though this is a falrly
common fossll {n the Wewoka fauna. In a mature example, they are 3.5 mm.
apart along the middle of the venter, and the suture is very nearly stralght,
depressed, however, into a shallow ventral lobe and with very obscure saddies
on the ventrolateral shoulders. In this region, the suture s liable to be more
or less deflected by the pilee, which are not developed exactly with regard to
the septa. In some cases the nodes occur on the septn; in others between them,
and there are about three nodes to four septa. In a young specimen which
probably belongs to this species, there is a suggestion of a& very small, puinted
dorsal lobe, somewhat as in the genus Endolobus. The siphuncle appears to be
central or somewhat below the center.

I know of no American nautiloid which this species so much resembles
as that which Hyatt described as Temnocheilus crassum. The whorl sec-
tion of perelegans is more transverse and somewhat differently shaped,
witia distinet umbilical shoulders. The pile have nodes at both ends in-
stead of near the ventral surface only, and at maturity they disappear,
leaving only the two rows of nodes.

Horizon and locality. Wewoka formation;-Wewoka quadrangle, Coal-

gate quadrangle, Okla.

Metacoceras sculptile sp. nov.

Shell rather large, attaining a diameter of 67 mm., discoldal, with large
uwbilici, 31 mm. across at the diameter named.

Whorl section modified bexagonal, consisting of a relatively narrow ventral
surface, two broad Iateral surfaces, two umbilical zones and an Impressed
zone, all narrow. The ventrolateral and umbilical angles are distinct and
only slightly rounded. The rventral surface is marked by two shallow sulci
situated close to the margins, on either side of which ‘the shell rises slightly
iuto a gently convex medlan portion and gently elevated ventrolateral angles.
The sides are flattened and slope distinctly outward from above to the um-
billeal shoulder. There, with an abrupt subangular change of direction, they
are withdrawn inward and somewbhat downward to a rather deeply concave
impressed zone. Greatest height of the fimal volution 31 mm.; greatest width
(at the umbilical shoulder) 25 mw. ; width of ventral surface 15 mm.; width of
lateral surface 24 mm.; width of umbilical zone 8.5 mm.; width of Impressed
zone 9.5 mm.

The sculpture seems fo consist of fine, even strise, which follow the lines of
growth, Jeaving between them sharp, strong, angular liree. This sculpture,
however, is more or less concealed in our specimens by a thin, even, super-
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ficlal deposit, whether intrinsic or extrinsiec I am unable to determine. This
makes the surface look either smooth or, as the sculpture shows through,
marked by obscure lines of lncrease. The lir®, which seem to strengtheu and
coarsen as they cross the ventrolateral shoulders, form a deep sinus on the
venter. On the sides the direction is sigmoidal, convex above and concave
below ; similarly on the umbilical zone, save that the concave portion, which Is
below, Is very slightly developed. When mature, the ventrolateral shoulders
are marked by small, rather indistinct nodes.
Suture not known,

This species is of the type of M. walcotti and M. hayi. From both spe-
cies it seems to differ in having the height proportionately less in com-
parison with the width; in having the sides contract toward the venter;
in having the umbilical zones more nearly horizontal and the umbilical
shoulders perhaps a little more angular. The nodes along the ventro-
lateral angles appear to be smaller and less distinct than in M. hany,
while the sculptured surface of M. sculptile is not recorded for either
species.

Horizon and locality : Wewoka formation; Wewoka quadrangle, Okla.

Cyrtoceras peculiare sp. nov.

Shel! ratber small, expanding with extreme rapidity. Apical angle about
60°. Axis uvearly, if not quite, straight. The rate of expansion is so great
that unless the shell grew to a -very-large-size, the curvatureof-the fxis would
hardly be preceptible. The sides, therefore, appear to be nearly straight, but
that on which the expansion is least rapid may probably be regarded as the
dorsal and the otber as the ventral side. The siphuncle then is strongly dorsad.
The cross-section would he Lroadly oval, contracting taward the dorsal side,
which is somewhat flattened. Only five chambers are preserved, the oldest
belng about three times as bigh as the others. The prolongation of the cham-
bers is so rapid on the ventral side that in the interna! mold they make step-
like projections. The sutures are nearly direct, but are more or less distinctly
sinuated, with gentle lobes on the dorsal, ventral and lateral surfaces, and
equally faint saddles between.

The extremely rapid expansion of this species distinguishes it from the
few Carboniferous representatives of the genus known in North America.
It is, however, very doubtful whether this is a true representative of
Cyrtoceras, a question which can be raised with equal propriety regarding
the other American Carboniferous species referred to the genus.

Horizon and locality: Wewoka formation; Wewoka quadrangle, Okla.

Gastrioceras venatum sp. nov.

Shell small, attalalong a diameter of 18 mmni., compressed globose. Umbilicl
ratber large and open. Whorl sectlon lupate, somewhat tumid at the sides
with an {ll-defined umbilical shoulder.
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Sculpture cousisting of angular pilre or plications at the sides with relatively
broad, rounded interspaces. The pilee are short and divide irregularly into
three or four branches of Inferior size and prominence. Similar small plica-
tloos are developed simultaneously in the sulci between the pile, all of which
become crowded and finer, so tbat the venter {s crossed by regularly arranged,
moderately coarse and strong strize’ which form a ratler brosd, deep rinus as
they cross to the otber side.

The suture is rather simple. ‘The siplional saddle is small and indented on
top. The remaining lobes and saddles ure rounded. Tbe first lateral saddle
Is rather broad and symmetrical; the second, still broader and very unsym-
metricel, the outer side being straighter and more extended than tbe inner.
The two lobes are symmetrical. Tuc first I8 very small, nmarrower than the
siphonal saddle. The second is fully twice as large as the first and somewbat
more spreading.

This species resembles the few Gastriocerata described from the Carbon-
iferous of America which have plicated sides, but the plications in this
case are finer and branching in a rather unusual manner. The suture is
also distinctive in that the lobes are rounded instead of angular. In some
respects the characters shown by this species suggest that it is an imma-
ture stage, but some fifteen snecimens have been examined, all of which

are of small and more or less uniform size.
Horizon and locality: Wewoka formation; Wewoka quadrangle, Coal-

gate quadrangle, Okla.

Gastrioceras hyattianum sp. nov.

Shell subspherical with relatively wide umbllici wleu young; compressed
globose with relatively narrow umbilici when mature; attaining & rather
large slze, the largest example having a diameter in the plane of revolution of
65 mm. and being about 37 mm. thick at the wldest part of the final volution.
Umbllical shoulder angular and more or less carinated at all stages, except
perhaps when very immature. Cross-section broadly lunate in the young and
narrowly lunate In the mature condition. In the latter, the curve of the venter
and sides (which are not differentiated) is parabolic, gradually expanding
toward the umbilicus and much more strongly curved above than at the sides.
In this condition the whorls are deeply embracing. Specimens of nearly the
sane size seem to vary considerably in thickness, some being more discoldal,
others more globose. The chamber of habitation i{s long. one volution or pos-
sibly more.

The surface when very youug is probably cancellited with fine transverse
liree and fine revolving ones. In an early mature condition, the strength of
the liration seems to have diminished considerably. The trausverse lirse are
finer but persistent, while the revolving lirse become restricted to tbe umbilical
surface and the sides of the ventrolateral surface, the major portlon of the
venter showing only transverse markings. These have a more or less sinuous
course with a gentle saddle in the center and obscure lohes toward the sides.



GIRTY, THE WEWOKA FORMATION OF OKLAHOMA 151

When mature, the shell seems to have been perfectly smooth, without lire of
either sort, except possibly a few revolving ones on the umbilical shoulder.
My specimens do not show this sculpture, except bere and there, and the fore-
going statemnents are based on scattered observations and not on any one
specimen, stlll less on a serles of speciinens showlng consecutive changes. ¢

The suture (observed on a shell In an early mature stage) shows a high,
narrow ventral saddle, indented on top, and two rounded lateral saddles, the
first of which is relatively narrow and symmetrical and the other broad and
unsymmetrical. Both are considerably higher tban the ventral saddle. The
two lobes are tongue-shaped, the inner one being narrow and the outer broad
and unsymmetrical. A third, broad, tongue-shaped lobe, smaller than the
otbers, is found on the umbtilical zone.

This species closely resembles Gastrioceras occidentale, the only positive
difference of any moment suggested by the description and figures being
that the umbilical shoulder of the latter is obscurely crenulated or sub-
nodose. As neither the suture nor the sculpture are kmown, howerver,

adequate grounds for comparison are wanting.
Horizon and locality : Wewoka formation; Wewoka quadrangle, Coal-

gate quadrangle, Okla.

Gastrioceras angulatum sp. nov.

Shell of medium size, subglobose. The largest specimen has a diameter of
321mm. Cross-section trapezoidal, much wider than high. Umbllical shoulders
very angular. Umbilicus wide and deep. Ventral surface broadly rounded,
more or less parallel to the impressed zone. Constrictions about five to a
volution, gently curved across the venter with the convex side forward. A
typlcal specimen has a diameter of 30 mm. with an umbilicus 16 mm. wide.
The thickness at the widest part of the final volution Is 25 mm. The height of
the final volution {8 7 mm., the width of the impressed zone 17.56 mm. A
small specimen baving -a diameter of 15 mm. is composed of seven volutions.

The surface over the venter appears to be smooth when the shell is mature.
The region of the umblilical shoulder, however, I8 marked by moderately coarse,
revolving Jirse, crossed by about equally coarse transverse lire. This cancel-
lated area appears to be narrow and to extend to or just beyond the umbilical
shoulder, leaving the umbilical zone smooth. Doubtless in the younger stages,
the whole surface was cancellated, though this fact is not shown by my specl-
mens. In the later stages also, the transverse cancellating lire appear to be
absent, leaving only a few revolving ones on the umbilical shoulder.

The suture Is not well shown by my speclmens. There is a narrow, bifid
siphonal saddle with sigmoidal sides. The first lobe is extraordinarily narrow,
not so wide as the siphonal saddle and less than half as wide as the second
lobe. Botk the lobes are tongue shaped. The saddles are rounded, the first a
litile broader than the second, and they are considerably higher than the
siphonal saddle. The umbilical shoulder passes through the outer side of the
second saddle and doubtless a third tongue-shaped lobe Is situated on the



152 ANNALS NEW YORK ACADEMY OF SCIENCES

umbilical zone. The luternal sutures consist of three tongue-shaped lobes or
very nearly equal size and shape, two rounded saddles, also nearly equal, and
half of two others, one at either mmargin, each being interrupted by the llmit of

the depressed zone.

Horizon and locality:.Wewoka formation; Wewoka quadrangle, Coal-
gate quadrargle, Okla.

Dimorphoceras lenticulare sp. nov.

This species is known only fromn one or two fragments but the characters
shown are sufficient for a fairly complete description.

The shape is discoidal. much thicker at the umbilicus than at the venter.
The size indicated is about 40 mm, In diameter and about 13 mm. in thickness.
As only the septate portion is kuown. complete specimens mwust have beeu con-
siderably larger. The umblilicus was small and tbe shell highly involute. The
shape of the whor] section is somewhat triangular, slightly higher tban
broad. The sides are gently convex, strongly and regularly routracting to the
ventral surface. which s narrow and shcrply rounded. Probably, there was a
more or less distinct umbilical sboulder and a narrow umbilical zone.

There is a broad. rounded ventral saddle with a median notch. The lateral
sutures consist of two parts, that toward the umbilicus having large turns and
that toward the venter baving small ones. The small folds, which comprise
two lobes and a snddle, can be thought of as a large lobe cotirdinate with those
toward the nmbilicus, which has been divided by a median saddle. The three
plications tbhus formed are nearly equal, but the first lobe and the saddle are
rounded, whlile the second-lobe {s—tonguesshaped. The saddle is n little nar-
rower than the two lobes, and the second lobe projects a little farther back-
ward than the first. The remaiuder of the suture consists of high angular
plications, a saddle and a lobe, together with the major part of another saddle,
all of which probably comes within the limits of the visible suture when fully
exposed. These lobes and saddles are asymmetrical and bave more or less
sigmoldal sides. Theyr Are so arranged that the point of the lateral lobLe is
almost in contact with the outer side of the preceding lobe somewhat less than
half-way up. The final snddle is broad. rounded and asymmetrical.

Horizon and locality: Wewoka formation; Wewoka quadrangle, Coal-
gate quadrangle, Okla.

Dimorphoceras oklahoma sp. nov.

Shell leuticular in shape, thick in the middle, thin at the edges. Diameter
50 mm., thickness 20 mm. Highly Involute with smail umblllel (nbout
b mm.). The whorl sectinn is more or less triangular, with gently convex, con-
verging sides, and narrow, strovgly rounded venter. Umbilical shoulder dis-
tinct ; umblilical zone narrow.

Ventral suddle rather narrow, indented on top. The two smnll ventral lobes
are pointed and tongue shaped, the first one short, the second long nnd narrow.
The saddle between tlhem is routuded. There is pot much difference between
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thesa four lobes aud saddles in the matter of width. If anything, the ventral
saddie and the small lateral snddle are a little wider than the two lobes. The
Inrge Iateral saddle and lobe are about equal, moderately narrow. with some-
what sigmoidnl sides. The suture seerus to forin part of uapother large,
rounded asymmetrical snddle. Only part of the outer limb of thls is retained
on the only specimen found, but probably the remninder appeared on the con-
fines of the visible suture not exposed iu the type.

This species is most closely related to D. lenticulare, from which it has
been discriminated because of the suture. The differences manifested in
this feature can hardly be ascribed to difference in age, because the two
type specimens must have been nearly of a size and presumably at a corre-
spouding stage of develonment. The differences noted are the narrower
ventral saddle, the pointed instead of rounded shape of the first small
lobe, and the much elongated shape of the second. The outer sides of the
first large lobe are also mnre approximate. D. oklahoma differs from
D. texanum in about the same characters as those pointed out for D. len-
ticulare, but is rather more closely related. This is shown, for instance,
in the first small lohe, which is pointed in oklehome and texanum, but

rounded in lenficulare.
Horizon and locality : Wewoka formation; Wewoka quadrangle, Okla.

Gonioloboceras wellen var. gracile var, nov.

This species attains a diameter of 53 mni. In n fragment entlrely septate.
The type sperimen, however, has a dinmeter of 43 mw., with a thickness
through the center of 14 mm. The umbilici are small, only 3 mm. wide, and
the whorls highly involute. The sildes are geutly convex, contracting to a
very narrow venter marked by a revolviog channel guarded by two thin,
angular ridges. In the carly stages the shell is less compressed and the venter
less distiuctly channeled. When stlll youuger, the venter was probably rounded,
but the two carinme with thelr Inclosed groove are largely a developwent of
the test and do not show clearly on the internal mold. The surface appears
to be marked by obscure, lucremental lirie, the directlon of which indicates
i deep, broad, Lyponomic sinus.

The suture consists of two lobey and two saddles oo each side, together with
a high, broad, siphoaal saddle. This Is rounded, but with a notch (?) on the
median line. The Intter feature is not clear. The suture lines bend sharply
backward near the iniddle, but in most specimens they appear to be discon-
uected. In one, however, they mRppear to connect into n small V-shaped re-
entrant angle. The secoud saddle is brond and unsymmetricnl. The first
saddle nand the two adjacent lobes nre very nearly equal, the second lobe belag
slightly broader. They are subangular, but not acutely pointed. The sutures
are closely arranged, the ipver sldes of the Hrst snddles being nlmost In

contact.
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This form is closely related to G. welleri, but differs in some particulars.
J. P. Smith figures two mature examples of G. wellert, and it is perhaps
desirable to distinguish between the type and the auxiliary specimen. The
type specimen of the variety gracile is a little more compressed than the
specimens of G. welleri, but I am not sure that the difference would be
constant. The venter also-seems to be narrower and to show the channeled
condition at a stage when the type of @. welleri was rounded. The
sutures are more closely arranged than in Smith’s second specimen, but
not more so than in his type. This feature is better shown in the former,
from which the detail was drawn, than in the latter. The sides of the
lobes and saddles are more sigmoidal as given by Smith. They are very
nearly & constant distance apart, whereas in the Wewoka form, they are
almost in contact at one point as described above, and the first lobe is
much narrower. These differences are not so marked in the case of the
type specimen, but there the point of the second lobe is nearly in contact
with the inner side of the lobe immediately preceding, an arrangment
quite different from the variety gracile. Furthermore, Smith definitely
states that the ventral saddle in his form is not notched, but has a tongue-
shaped forward extension, whereas the extension in my shell is as cer-
tainly backward.

These differences appear to be rather conmstant for the material exam-
ined, and it seems unwarranted to consider the Wewoka form as quite

identical with-the other.
Horizon and locality: Wewoka formation; Wewoka quadrangle, Coal-

gate quadrangle, Okla.
Crustacea

Griffithides parvulus sp. nov.

Carapace small, elliptical, length about 2.5 times the width, nearly equally
divided between cephalon, tbhorax ond pygidium. The bead, however, even
witbout the genal angles, Is longe .hap the pygldium.

Cephalon semi-elliptical in sb .e, considerably wider tban long (if the
width Is measured from the antr or extremity to the edge of the neck ring),
rather tumid. Genal angles p .onged Into spines of undetermined length.
A broad, striated border pass around the arc of the cepbalic shleld, ter-
minating posteriorly In the genal- spines. The border is strongly arched or
subangular transversely, so that the outer surface is directed obliquely down-
ward and outward, and the Inner surface obliquely downward and inward,
thus causing it to be deflned from ‘the Inner parts 'of the cephalon by a deep
sulcus. The sulcus dles down to a depressed llue as it passes around the
front of the glabella, and at the same time the direction of the border be-
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comues so changed thnt its surfuce !s essentinlly vertical, and o that the an-
terior outline of tbe glabella is termiunl, when the hend is seen from above.
Outllge of the facial suture very slonuous. The suturcs nlmost come together
at the end of the glabella, dlverging strougly nas their rourse Is traced buock-
ward. At the sulcus which defines the border, they assume an opposite direc
tlou. contracting gently for au equal distance. They wake n stropg arch
around the paipebral Jobes nnd from the peck furrow pnss somewhat obliquely
outward to the articulating margin. Glabelln much wider toward the frout
thun behind, occupyiog nearly the whole of the cranldium, so that tLere is little
of the fixed checlk, except the rather small palpebral lobes. The neck furrow
s stronz and broad, pussing almost directly across the crphalon to the two
sulcl defining the border. The neck ring Is very broad. oblique, promineut.
much wider than the sort of buand with which it Is coutinuous, which is pro-
duced on eltlier side by the ueck furrow. The posterior part of the glabella
is subdivided Into three knob-like lobes by two oblique furrows cutting ofY
the corners, 8o to speak, aud 11 cross furrow conunecting these parallel to, nna
a little in front of, the neck furrow. These lobes nre rounded, nod the fur-
rows hetween coalesce around them into an undefined depressed area. A pur-
tial apd Indistinct transverse furrow, a little !n front, Indicates a second
anoulation of the glabelin. The glabelln is tumld, the palpebral lobes :nd
neck rlng very prominent. The Inrge, elliptical, mauy faceted eye !s strongzly
oblique and the free cheel just external to the eve also slopes strongly down-
ward toward the border. A small subangular ridge pasres nround the outeér
margin of the eye.

The somatic seguwents are 9 in number, with a highly arched axial lobe
_which_comprises-nbout oune third- of -the-entire-width. The pleural-lobes are
much depressed rnd deflued frow the axial portion by sharp sulel. They nre
nearly planate over the medlan portion, but bend strongly and abruptly, doswn-
ward about half way to the extremlity. The pleural portlon of ench scgment
ir subdivided by n furrow which renches almost to the axis.

The pygidium is seml-elliptical In outline, broadly rounded posteriorly and
with a brond, smooth, oblique and depressed border which narrows somewhnt
anteriorly. The axis ix strongly and sharply elevated and defined by well-
mnrked grooves. It Is finttened on top and nearly quadrate in sectlon. The
lateral lobes are moder:itely iufinted, the convexlity belng irregular, so- ns to
produce an angulation down the center of each, nppenring on the segments
vn elther side as a row of prominences or nodes. The segmentation of the
pygldium !s strong, produced by deep, sharp grooves which do not extend onto
the border nor onto the sldes of the pygidlum. They produce about 12 nxinl
riogr and about 7 lateral ones.

The surface Is marked by granules or small nodes which appear on the
more prominent parts of the surface, on the basal portlon of the glabella, ou
the crest of the neck rlog, along the little rldge under the eyes, and In rows
ucross the gegmenty of the axis of both thorax and pygidlum. The pleural
segments are elther without these nodes or have then fewer, smaller nnd less
consplcuous.



156 ANNALS NEW YORK ACADEMY OF SCIENCLEN

If we except Griffithides sangamonensis, which I believe to be a Phillip-
sia, only two species of Griffithides are known in our American Penngyl-
vapian, G. ernatus and"G. scitulus, and of these only G. ornatns appears
to be marked with nodes like the present form. In many respects G. par-
vulus is very similar to G. ornalus, but aside from being very inuch
smaller, it presents important and striking differences in the configura-
tion of the basal portion of the glabella.

Horizon and locality: Wewoka formation; Wewoka quadrangle, Okla.





