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Genus Aglaocrinus Strimple, new genus
GENOTYPE—Ethelocrinus magnus Strimple, 1949.

The dorsal cup is broad, rather low with shallow or no basal
concavity and broad, subhorizontally directed infrabasal circlet.
Two anal plates (X and RA) are within the cup. There are more
than ten biserial arms bifurcating with first primibrachs in all
rays, right and left anterior rays do not branch further and other
rays branch again with first secundibrachs. The surface of the
dorsal cup and lower parts of the arms are mildly nodose or have
roughened surfaces and the sutures are deeply impressed, with
adsutural areas forming V-shaped notches. There are five large

basals and five large radials.
Species assigned to Aglaocrinus :

Occurrence Remarks
Ethelocrinus magnus Desmoinesian ; Aglaocrinus
Strimple, 1949 OkKkla. genotype
E. peridous Strimple, 1949 Desmoinesian ; Syn. A. magnus
OKkla.
E. iatans Strimple, 1949 Missourian ; Aglaocrinus
Nebr.
E. expansus Strimple, 1938 Missourian ; ”?
Okla.
Parulocrinus compactus Missourian ; ?
Moore & Plummer, 1940 Kans., Tex.
P. pustulosus Missourian ; 7

Moore & Plummer, 1940 Tex.
Remarks.—The only species in this group that is known to have

arms is the genotype. A. compactus is a smooth form but the shape
of the dorsal cup and the V-shaped notches marking the sutures
makes it more comparable to Aglaocrinus than to other genera.
The rough or nodose exteriors serve to scparate the group from
other genera. Ethelocrinus has an entirely different type of decora-
tion, and the infrabasals of that genus are in downflared attitude.
Rance—Pennsylvanian (Desmoinesian and Missourian): Mid-

continent region, North America.
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Aglaocrizus magnus (Strimple) 1949, new combination
Plate 6, figure 4; plate 8, figures 1-3; text-figure 19

SYNoNomY.—Ethelocrinus peridous Strimple, 1949.

The form described as Ezhelocrinus peridous was reportedly
from the Otterville limestone, which is currently considered to be
Morrowan. The specimen came from the same exposure that pro-
duced Meztacromyocrinus sphaeri near C south line sec. 30, T. 3 S., R.
12 E., north of Ardmore, Carter County, Oklahoma. This horizon
is currently thought to be the Frensley formation, Dornick Hills
group, Desmoinesian. The upper portions of the cup are so badly
weathered that the form has little use for comparative purposes,
and since it is so close in general characters to 4 glaocrinus magnus
it 1s placed into synonomy.

Three excellent crowns from the Holdenville formation are
referred to the species and description of the plesiotypes is given
below.

The dorsal cup is in the form of a truncated globe with a more
or less flat-bottomed basal depression. There are five infrabasals
that form a large pentagonal disk at the bottom of the basal con-
cavity. The proximal portions of five large basals form the sides
of the basal concavity and curve out of the basal area to participate
in the lateral walls of the cup. Their length and width are almost
equal. Five large radials form most of the cup height. Except where
affected by the anal plates, they are wide pentagonal elements. A
sharp constriction is found at the distal extremities. There 18 also
longitudinal curvature augmented by the sharply impressed adsu-
tural areas. This has the effect of producing a ligament area that
1s narrower than the width of the plate. It also produces a gaping
suture between the radial and primabrach, although the two ele-
ments are closely joined toward the interior in the position of the
transverse ridge. The anal and radianal are large plates occupying
the broad posterior interradius. The anal is six-sided, the proximal
portion adjoins the oblique upper surface of the posterior basal, to
the lower right the radianal, to the left and right sides the left pos-
terior and right posterior radials, and above by two tube plates.
Radianal is quadrangular, obliquely placed on the right shoulder of
the posterior basal, supported by the right posterior basal and in
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turn supporting the left lower side of the right posterior radial, and
to the left the anal plate. This arrangement is termed Special
Type C.

There are sixteen biserial arms, branching with the first primi-
brach in all rays and again with the first secundibrachs in the right
and left posterior and the anterior rays. The axillary primibrachs
are low, wide, and tumid in median portions.

Knowledge of the column is restricted to proximal columnals.
It is round, crenulated, with the crenellae extending to the exterior
and forming notches that are visible in side view. The columnals
are alternatingly expanded, the largest having a thickness of 1.8
millimeters and the smallest 0.4 millimeters in a stem 4.4 milli-
meters wide. In paratype OU 4123 abrasion has worn away part
of the outer surface and has exposed incipient columnals. Text-
figure 19 illustrates this feature.

The tegmen has not been observed. All cup plates and axillary
primibrachs are marked by nodes or tubercles. Weathering and
the severe preparatory work required to remove the matrix has

toned down the ornate nature of the surfaces.
Measurements of plesiotype (OU 4044) in millimeters:

Height of erown as preserved 74.5
Width of dorsal cup (maximum) 33.8
Width of dorsal cup (posterior to anterior) 31.8
Height of cup 14.0

Incipient

Columnals

Text-ricure 19, Aglaocrinus magnus (Strimple). Drawings of a section of the
column with incipient columnals exposed through abrasion. Paratype OU 4123.
Enlarged approximately xI1.
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Width of IBB circlet 10.9

Width of proximal eolumnals 4.0

Length of basal (right anterior) 16.0*
Width of basal (right anterior) 16.8*
Length of radial (right anterior) 10.0*
Width of radial (right anterior) 18.2*
Length of anal X 9.6%
Width of anal X 9.8*
Length of RA 12.8*
Width of RA 10.1*
Height of PBr,ax 6.5

Width of PBr,ax 17.0%

* Measurements taken along the surface curvature.
Remarks.—This species is readily distlngmshcd from the as-

sociated Parethelocrinus ellipticus by the compact nature of the
cup, with erect lateral sides, as well as the ornate surface and
V-shaped depressions of the adsutural areas. These same features
serve to distinguish it from other species of A glaocrinus.

Types.—The holotype is from the Pumpkin Creek limestone
and is deposited in the Springer Collection, U. S. National Museum,
Washington, D. C. The plesiotypes are deposited in the paleonto-
logical collections of The University of Oklahoma, numbers OU
4044, 4123, and 4124.

Cccurrence.—Holotype—Pumpkin Creek limestone, Dornick
Hills group, Desoninesian; abandoned quarry on the west side of
Lake Murray, south of Ardmore, in Love County, Oklahoma. The
plesiotypes are from NE4 sec. 24, T. 15 N,, R. 11 E., about 4 miles
northwest of Beggs, Okmulgee County, Oklahoma.

Genus Aiaxiacrinus Strimple, new genus
GeNoTYPE—Ataziacrinus multiramus Strimple, new species

The dorsal cup is broad, rather compact with shallow or no
basal concavity and broad subhorizontal infrabasal disk. There
are five BB with distal portions visible in side view of cup, and
five large RR that do not reach the basal concavity. There are three
anal plates partially or entirely within the dorsal cup. The arms
are biserial, more than ten, bifurcating with the most proximal

segments. The column is round.

Species assigned to Afaxiacrinus:

, Occurrence Remarks

Ataziacrinus multiramus Desmoinesian; Ataziacrinus
Strimple, n. sp. OKla. genotype
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Mooreocrinus meadowensis Missourian ; Atariacrinus
Strimple, 1949 Nebr.

Dicromyocrinus optimus Morrowan ; 7
Strimple, 1951 Okla.

Dicromyocrinus periodus Missourian ; "
Strimple, 1951 Kans.

Remarks.—This genus is closely related to Parethelocrings from
which it differs mainly in having three anal plates within the
cup rather than two as in that genus. Both forms have 16 biserial
arms with comparable modes of bifurcation. It is recognized that a
separate genus may be required for ornate forms such as A. optimus
from the lowermost Pennsylvanian. Dicromyocrinus has an ap-
parently comparable dorsal cup but it has only 10 arms which are
uniserial. It is considered to belong to the phyletic line represented
by the family CromyocriNmag, and has not been found with
certainty in North America.

RanGe—Pennsylvanian (Morrowan to Desmoinesian) ; Mid-
continent region, North America.

Ataxiacrinus multiramus Strimple, new species
Plate 5, figures 1-3; plate 10, figures 1-3

This species is based on six crowns. The dorsal cup 1s medium
high, globular with more or less flatbottomed shallow basal
depression. Five IBB are small elements that are mildly down-
flared and form a subhorizontal disk above the basal plane. The
center of the disk is sharply depressed for the reception of the
proximal columnal. Five large BB are confluent with the IBB
disk in their proximal extremities, form a broad base to the cup
and curve upward to an almost vertical position at their distal
ends. Five RR are wide plates that curve inward at their distal
extremities to produce a mildly constricted condition at the summit
of the cup. The posterior interradius is convex but does not pro-
trude appreciably beyond the normal curvature of the cup. Three
anal plates within the cup are in normal arrangement (Primitive
Type); however, a trend toward climination of RX from the cup 1s
apparent and, in one paratype, RX has lost contact with RA
(Special Type). This kind of trend is termed “Developmental
Trend B” by Strimple (1960, p. 24950, textfig. 2). RA is large,
fundamentally quadrangular except for the small facet for recep-



ATAXIACRINUS MULTIRAMUS 9]

tion of RX. Anal X is large, pentagonal, does not extend apprecia-
bly above the summit of the cup and rests obliquely upon the
posterior basal. RX is relatively small, elongate, hexagonal, upper
half above the summit of the cup and proximal portion is narrow.
X, rests evenly upon X, above the summit of the cup, is pentagonal-
shaped and rather large. Sutures between all cup plates are well
defined but are not impressed.

There are 16 biserial arms with no bifurcations above the
first secundibrachs. First primibrachs are low, wide, pentagonal,
and axillary in all rays. In the right and left posterior and anterior
rays, the first secundibrachs are rather large, pentagonal, and axil-
lary. In the right and left anterior rays, the first secundibrachs
are rather large, quadrangular, and non-axillary. The arms of the
right and left anterior taper rather rapidly to attain a reduced width
equal to that of the other rays. There is a mild longitudinal
curvature of the exterior of the arms, with flattened lateral sides,
but the arms do not appear to have become tightly apposed when
closed. Each brachial has a notch for pinnule attachment but
the pinnules are in few cases in place. The segments are thin and
are marked by a keel-like ridge.

There is no evidence of surface ornamentation on the crowns.
The proximal columnal is round, marked by about 37 crenellae,
and is pierced by a strongly quinquelobate lumen. The anal sac
is unknown.

The smallest observed specimen (OU 4050) has a calyx 18
millimeters wide by 7.8 millimeters high. It does not differ ap-
preciably from larger specimens except that the primibrachs are
proportionately somewhat longer. The RX in this specimen has
lost contact with the RA and has a pointed proximal end. The
proximal column is in place, flush with the surface of the infra-
basals. It has 27 short crenellae near the perimeter of the articular

curface and has a mildly pentalobate lumen.

Measurements in millimeters:
Paratype Holotype
OU 4043 OU 4042

Length of crown as preserved 56.0 54.5
‘Width of erown 34.0 45.0
Height of dorsal cup 11.3 11.0
‘Width of dorsal cup

(posterior to anterior) 24.0 26.0

Width of dorsal cup (maximum) 24.0 28.8
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Width of IBB ecirclet 7.4 8.2
Length of basal (right anterior) 12.0* 13.0*
Width of basal (right anterior) 11.0* 13.5%
Length of radial (right anterior) 8.2% 8.2%
Width of radial (right anterior) 13.0* 17.0%
Width of RA 8.0% 7.5%
Length of RA 9.2% 11.0*
Width of X 6.7* 8.6*
Length of X 7.6% 7.8%
Width of RX 3.6* 4.0%
Length of RX 5.2% 6.2*
Width of X, 4.7%

Length of X, 3.6%

* Measurements taken along surface curvature,

Remarks—This species is closer to Parethelocrinus ellipticus
than to other described forms. It has a higher calyx and three
anal plates as compared to the two anal plates of P. ellipticus.
Ataxiacrinus optimus has an ornate surface. A. meadowensis has
a more pronounced basal invaginaton and the sutures are impressed
in V-shaped notches.

Occurrence.—Holdenville formation, Marmaton group, Des-
moinesian, Pennsylvanian; about 4 miles northwest of Beggs,
Okmulgee County, Oklahoma.

Tyres—Holotype (OU 4042) and paratypes are deposited in
the paleontological collections of The University of Oklahoma,
numbers OU 4005-4007, 4019, 4042, 4043, and 4050.

Famiry TexacriNmae Strimple, new family

GENERA.—Haeretocrinus Moore and Plummer, 1940 ; Tezacrinus
Moore and Plummer, 1940; Marathonocrinus Moore and Plummer,
1940; Schistocrinus Moore and Plummer, 1940.

The genus Texacrinus was assigned by Moore and Laudon
(1943, p. 56) to the Pacuvrocrinmae Kirk. The arms of that
family are said to branch isotomously twice or more and trend in
some forms oward endotomy. The arms of Texacrinus gracilis
Moore and Plummer (1940), the genotype species, are exotomous.

Haeretocrinus was assigned by Moore and Laudon (1943, p-
55) to the BrorurocriNipAE. This family is said by those authers to
have isotomous branching. Haeretocrinus missouriensis Moore and
Plummer (1940), the genotype species, is reported to have two
isotomous branchings, but in H. turbinatus Strimple (1952) the
arms branch isotomously only once and are exotomous thereafter.
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These two genera are obviously closely related, the main dif-
ference being in the attitude of the infrabasals which are strongly
upflared in Haeretocrinus but are confined to a basal concavity in
Texacrinus. There is a tendency for the calyx of Haeretocrinus to
be flared in its distal portion and conversely a tendency toward
constriction of the distal portion of the cup in many species of
Texacrinus. A new species of Texacrinus described herein is an
exception to these observations.

The genus Schistocrinus is restricted herein to those species
having the characters of the genotype species, and all other species
are removed to Sciadiocrinus. The species thus retained are the
genotype, Schistocrinus torquatus, and a form previously described
as Malaiocrinus azygous Strimple, which species is herein referred
to Schistocrinus. The genus is now considered to belong with the
TEXACRINIDAE.

There are three anal plates partially or entirely below the
summit of the cup. They may be in normal arrangement (Primi-
tive Type), advanced (Extreme Type (1)), or (Primitive Type B).
The arrangement in Schistocrinus is a modification of the Primitive
Type, wherein X and RX are of equal height but do not form a
common surface. The five infrabasals may be upflared (Haerezo-
crinus), subhorizontal (Schistocrinus and Texacrinus), or down-
flared (Texacrinus). Five BB are large plates in Haeretocrinus
and Texacrinus but in Schistocrinus they are small elements. Five
RR are large plates that vary somewhat among the various genera.
They do not participate in the basal concavity when it 1s present,
flare outwardly in some species and curve mildly inward in others.
The arms may be as many as 50, are uniserial, bifurcate with
PBrBr;ax in all rays, and are exotomous.

RaNce.—Pennsylvanian (Desmoinesian and Missourian); Mid-
continent region, North America.

Genus Texacrinus Moore and Plummer, 1940
GEnoTYPE—Texacrinus gracilis Moore and Plummer, 1940.

The holotype and only known specimen of the genotype
species is not adequately preserved, insofar as the dorsal cup 1s
concerned, to be fully certain of the generic characteristics. The
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exact nature of the basal area is questionable, but Moore and Plum-
mer (1940) were of the opinion that a basal concavity existed. In
the posterior interradius they were able to determine that RA rested
obliquely across the distal face of the PB, with other anal plates
above. It was on this basis, and the exotomous branching of the
uniserial arms, that I assigned various other species to the genus
(Strimple, 1952b), increasing the range of the genus into the upper-
most Missourian.

There is now at hand a new species, Texacrinus coniformis
from the Holdenville formation (top of the Desmoinesian) repre-
sented by excellently preserved crowns. There is a mild basal im-
pression wherein the small IBB form a subhorizontal plane just
above the basal plane. In Missourian species the basal concavity is
more pronounced and alternatingly expanded proximal columnals
almost always obliterate any view of the IBB.

Moore and Plummer reported rather thoroughly on the ab-
sence of notches between adjacent RR of T. gracilis. All other
species referred to the genus have facets that do not fill the distal
face of the radials. Some species are even more spectacular in that

regard than in Plummericrinus.
Species assigned io Texacrinus:

Occurrence Eemarks
Texacrinus graciles Desmoinesian ; (Genotype
Moore & Plummer, 1940 Tex.
T. associatus Strimple, 1952 Desmoinesian ; Texacrinus
OkKkla.
T. interruptus Strimple, 1952 Missourian ; 7
Okla.
T. srradiatus Strimple, 1952 Missourian ; 7
Okla.
T. compactus Strimple, 1952 Missourian; &
Okla.
T. progressus Strimple, 1952 Missourian; &
Okla.
T. contformas Strimple, n. sp. Desmoinesian ; &
OKla.
Pachylocrinus uddeni Desmoinesian ; ?
Moore & Plummer, 1940* Tex.

Rance—Pennsylvanian (Desmoinesian and Missourian); Mid-
continent region, North America.

* Referred to the genus under present concepts as Texacrinus uddeéni (Moore and
Plummer), new combination.
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Texacrinus coniformis Strimple, new species
Plate 1, {igures 1-3; plate 16, figure

The dorsal cup is truncate conical. There is a slight basal im-
pression, just deep enough to place the subhorizontal infrabasals
above the basal plane. The five small IBB project slightly beyond
the proximal columnal. Five BB are large and usually mildly tumid.
They form a good portion of the cup height because only the proxi-
mal edge is involved in the impressed base. Small+dimple-like de-
pressions are usually formed at the distal angles. Five large RR
are- prominent cup elements, are mildly tumid and their articular
facets do not quite fill the width of the plates. In some paratypes
the lateral edges of the RR are actually projected into the inter-
articular area. Plates of the broad posterior interradius are in
Extreme Type (1) arrangement. RA is large and lies obliquely
across the distal face of the posterior basal. It supports a rather large
anal X to the left above and a smaller RX to the right above. X and
RX form a confluent plane at their summit.

As many as 55 uniserial arms are indicated that attain a length
of 7.0 cm in a large paratype. The first and second bifurcations are
isotomous, but the third, fourth and fifth bifurcations are with only
the inner rays (exotomous). In one arm a sixth branching has been
note‘d. No single specimen has all of the arms preserved in every
ray. The first PBr is axillary in all rays. The second branching 1s
with the SBr, to SBr;. The third branching is with about
the eighth or ninth TBr. Subsequent branching may take place
at irregular heights, three more bifurcations having been observed
in some rays. PBrBr do not f{ill the width of RR, in fact in some
specimens the outer distal portions of RR extend above the articu-
lating plane. The PBrBr are low, with short lateral sides. First
secundibrachs are rather large plates. Subsequent brachials are
thin, and even the axillary plates are Jow. The outer ray, formed
at the second bifurcation, remains unbranched as do all subse-
quently developed outer rays. The arms are curved transversely
and do not appear to have ever been closely apposed.

Knowledge of the column is restricted to proximal columnals
that are usually entirely within the shallow impression specifically
developed for their reception in the’ center of the IBB disk. The
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column is round, pierced by a rather large pentalobate lumen,

mildly crenulated and the internodal columnals are thin.
Measurements of holotype in millimeters

Overall length of crown 455
Width of crown 21.0 (distorted?)
Height of dorsal cup 7.1
Width of dorsal eup (maximum) 14.2
Width of dorsal cup

(posterior to anterior) 14.0
Width of IBB circlet 4.0
Width of proximal eolumnal 3.0
Length of basal (right anterior) 5.0*
Width of basal (right anterior) 5.9*
Length of radial (right anterior) 4.6%
Width of radial (right anterior) 7.8%
Length of RA 5.1*
Width of RA 4.7*
Length of X 4.0*%
Width of X 4.0*
Length of RX 2.8%
Width of RX 2.8%

* Measurement taken along surface curvature,
REMARKS.—Some specimens show a more exaggerated restric-

tion of the radial articular facets than others. In all specimens there
is a notch between adjoining facets, but in some there is actually an
extension of the radial above the normal summit of the cup. In
this latter condition the primibrachs are appreciably narrower than
the radials.

The most comparable described species is Texacrinus compactus
in which species the calyx is not quite so elongate and the participa-
tion of the basals in the basal plane and concavity is greater than
that found in T coniformis. The calyces of T. associatus, T. inter-
ruptus, and T. irradiatus are shaped more like a truncated bowl and
have pronounced basal concavities. The youngest known species,
T. progressus, has a more advanced anal arrangement than those
found in other species. T. udden: has a comparable cup shape but
the infrabasals are slightly higher above the basal plane than they
are in T. coniformis.

Types—Holotype (OU 4093) and paratypes are in the paleon-
tological collections of The University of Oklahoma, numbers OU
758, 760, 765, 4093-4101, 4188, 4222, 4333, 4335, 4336.

Occurrence.—Holdenville formation, Marmaton group, Des-
moinesian, Pennsylvanian; NEY sec. 24, T. 15 N,, R. 11 E., about
4 miles northwest of Beggs, Okmulgee County, Oklahoma.
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Genus Haeretocrinus Moore and Plummer, 1940

GENOTYPE.— Haeretocrinus missouriensts Moore and Plummer,
1940.

The characters of the genus are well established and primary

factors have been given herein under the discussion of the family.
TEXACRINIDAE.

Species referred o Haeretocrinus:

Occurrence Remarks
Haeretocrinus missouriensis Missourian ; Genotype
Moore & Plummer Mo.
H. turbinatus Strimple Missourian ; Haeretocrinus
Okla.
H. magnus Moore & Plummer Desmoinesian ; 7
Tex.
H. intermedius Desmoinesian ; »”
Strimple, n. sp. Okla.
Scaphiocrinus washburnt Virgilian ; ”?
Beede Kans.

RancE.—Pennsylvanian (Desmoinesian to Virgilian); Midcon-
tinent region, North America.

Huaeretocrinus intermedius Strimple, new species

Plate 15, figures 1-3

This species is represented in the collections by a single dorsal
cup with a portion of the arms attached. The basal plane is formed
by the five IBB as they curve distally to participate in the lateral
walls of the calyx. The median portion of the infrabasal disk is
sharply but shallowly impressed for the reception of the proximal
columnal. This concavity is slightly wider than the cicatrix, indi-
cating either that some of the columnals are larger than others,
or that provision is made for a rocking movement. Five large basals
are tumid and rise almost vertically so that the lower portion of the
cup has the appearance of a rounded bowl. The upper portion of
the cup flares sharply outward. The five radials and anal plates are
in the upper portion of the cup. Distal facets of the radials do not
fill the full width of the plates, so that moderate notches are formed
between radials at their summits.

Plates of the posterior interradius are in Extreme Type (1)
arrangement. The RA is usually large and rests obliquely across
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the distal face of the posterior basal. Anal X and RX are of sub-
cqual size, the former being slightly larger. The right and left
posterior radials slope upward so that the sides adjoining the pos-
terior interradius are higher than the normal summit of the cup.
This allows X and RX to be about half their lengths within the
cup. Distal facets of X and RX are confluent and they are followed
by subequal-sized X, and RX..

The first primibrachs are low, wide, and axillary. Those of
the right and left posterior are slightly larger than the other three.
The first secundibrachs are relatively large, quadrangular, non-
axillary elements. The right arm of the left posterior ray is pre-
served to the second tertibrach. In this ray the first secundibrach
is missing. The following ossicles are much lower than first
SBrBr as reflected in other rays, They are quadrangular but do
have slightly oblique distal and proximal surfaces. The arrange-
ment is not cuneate but is not evenly uniserial either. The sixth
SBr is low and axillary.

Measurements of holotype in millimeters :
Width of cup (maximum) 17.2
Height of cup 8.9
Width of IBB circlet 7.2
Height of IBB circlet 2.5
Width of columnar eicatrix gg
6.2

Width of basal (right anterior)
Length of basal (right anterior)

Width of radial (right anterior) 8.0%
Length of radial (right anterior) 4 b*
Width of RA 6.0%
Length of RA 6.0*
Width of X 4.9%
Length of X 4.2%
Width of RX 3.2%
Length of RX 3.2%

* Measurement taken along surface curvature.

Remarks.—This species has some characters of both Haereto-
crinus and Texacrinus, and for that matter of Plummericrinus. All
of these genera have a tendency for plates of the posterior interradius
to be arranged as Extreme Type (1) or Primitive Type B, or more
particularly for the distal facets of anal X and RX to form a con-
fluent subhorizontal plane. The shape of the cup of Haeretocrinus
intermedius 1s almost identical with that of Plummericrinus me-
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guiret, except for the upflared infrabasals of the former. Plates of
the posterior interradius in the older species are in a more advanced
arrangement than in P. meguires.

The existence of upflared IBB, visible in side view of the cup,
excludes the present species from Texacrinus. Haeretocrinus inter-
medius differs from other species of Haeretocrinus in the distinc-
tive shape of the cup and in the limited participation of the infra-
basals in the lateral sides of the calyx.

HororyrE—Deposited in the paleontological collections of The
University of Oklahoma, number OU 4172.

Occurrence.—Holdenville formation, Marmaton group, Des-
moinesian, Pennsylvanian; NEY4; sec. 24, T. 15 N,, R. 11 E., about
4 miles northwest of Beggs, Okmulgee County, Oklahoma.

Genus Schistocrinus Moore and Plummer, 1940
GenoTyPE.~—Schistocrinus torquatus Moore and Plummer, 1940.

The genotype species is a distinctive, rare form that is not
closely comparable to any other described species except Malazo-
crinus azygons Strimple (1949c). Although the IBB are not visible
in side view of the cup, the basal elements have a convex curvature.
The BB are small triangular elements separated by the RR in both
species. In the posterior interradius, anal X is followed to the left
by a small X, (or none), and to the right by a large RX,. RX
attains a height equivalent to that of X and shares equally with X
in support of RX,. In both species the center of the IBB disk 1s
sharply impressed for reception of rather small proximal columnals.
S. torquatus has a stronger union between RR and IBB than does
S. azygous (Strimple), new combination.

A hypotype of S. azygous from the Holdenville formation shows
the tegmen to be in the nature of an expanded balloon, which
indicates affinity with Anobasicrinus. But the arms of the specimen,
which are not well preserved, are either isotomous or exotomous
(the inner rays branch) and the arms of Anobasicrinus branch endo-
tomously. The genus is referred to the TEXACRINIDAE.

Three other species have previously been referred to Schisto-
crinus although they all have characteristics more comparable to
Sciadiocrinus. In particular, I refer to the nature of the roof-like distal
termination of the anal sac, which is almost identical with that in
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the genotype species of Sciadiocrinus. The nature of the calyxes
and the structure of the arms are also comparable to those in Sciadi-
ocrinus. Schistocrinus confertus Moore and Plummer, S. parvas
Moore and Plummer, and S. planulatus Moore and Plummer are
referred to Sczadiocrinus.

RanGe—Desmoinesian, Pennsylvanian; Midcontinent region,
North America.

Schistocrinus azygous (Strimple), new combination
Plate 9, figures 1, 2

The dorsal cup is low, truncate conical. IBB form a broad,
subhorizontal disk. They project well beyond the proximal col-
umns. Five BB are rather small, triangular-shaped plates. The right
posterior basal has a short, extra facet for contact with RA. Five
RR are rather wide plates. Those of the right and left posterior
lose considerable size to the anal plates. Articular facets are poorly
preserved, are directed outwardly, and have deep intermuscular
notches. All radials attain contact with IBB plates except the RPR
where the proximal end of RA is interposed and makes the contact
with RPIB. The posterior interradius is not impressed and is com-
posed of three plates within the cup, in normal arrangement (Prim-
itive Type) except that anal X and RX attain a comparable height
above the summit of the cup where they form a deep V-shaped
notch for reception of a single tube plate (X,). The plate 1s only
partiaily preserved and has fallen inward.

The arms are poorly preserved. Axillary PBrBr, are low,
pentagonal elements. Second bifurcation appears to be with the
second and third SBr, which plates have short lateral sides. The
BrBr are quadrangular, thick elements with strong transverse cur-
vature. A third branching has been observed in the inner arm of
the left ray of the left posterior radius with TBr,.

The outline of the balloon-shaped tegmen is preserved in nat-
ural cross-section. It does not extend above the arms and has an
outline comparable to that of Anobasicrinus bulbosus.

The proximal columnals are rather thin, round with a large

pentalobate lumen. The crenellae have been weathered away.

Meazurements of the hypotype in millimeters:
Height of crown 53.5
Width of erown 54.2
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Height of tegmen above the cup 37.5
Widih of cup (posterior to anterior) 15.7
Width of cup (maximum) 20.2
Height of cup 9.9
Width of 1BB circlet 9.0
Width of proximal columnal 5.0
Length of basal 4.5%
Width of basal 5.5%
Liength of radial 6.2%
‘Width of radial 10.6*

m taken along surface curvature.

REMARKS. — Schstocrinus torquatus is readily differentiated
from the present species in having much stronger contact between
radials and infrabasals.

PrestorypE—Deposited in the paleontological collections of
The University of Oklahoma, number OU 4008. The holotype of
this species is in the Springer collection, U. S. National Museum,
Washington, D. C.

Occurrence.—Plesiotype is from the Holdenville formation,
Marmaton group, Desmoinesian, Pennsylvanian; NEY; sec. 24, T.
15 N,, R. 11 E., about 4 miles northwest of Beggs, Okmulgee County,
Cklahoma. Holotype is from the Pumpkin Creek limestone mem-
ber, Dornick Hills group, Desmoinesian, on the southwest side of
Lake Murray in abandoned quarry, Love County, Oklahoma.

Family AmpeLocriNAE Kirk, 1942

GENERA.—
Aesioerinus Miller and Gurley, 1890
Syn. Phiulocrinus Trautschold, 1879, not Eichwald, 1856 ;
Pentadelocrinus Strimple, 1939
Moundocrinus Strimple, 1939
Oklahomaecrinus Moore, 1939
Ampelocrinus Kirk, 1942
Cymbiocrinus Kirk, 1944
Polusocrinus Strimple, 1951
Allosocrinus Strimple, 1949

Genus Polusocrinus Strimple, 1951
GENOTYPE.—Polusocrinus avantt Strimple, 1951.

The genus Polusocrinus was proposed by Strimple (1951) for
the reception of species of Pennsylvanian ampelocrinids that lacked
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a basal concavity of the calyx, and in fact had broad, fundamentally
upflared infrabasal circlets. All known species at this time are of
Missourian age. It is therefore of much interest to have specimens

in excellent preservation from the Holdenville formation.
Species assigned to Polusocrinus:

Occurrence Remarks
Polusocrinus avaniti Missourian & Genotype
Strimple, 1951 Desmoinesian ;
Okla.
P. rosa Strimple, 1951 Missourian ; Polusocrinus
Okla.
P. ochelataensis Missourian ; ??
Strimple, 1952 Okla.
Aestocrinus tactilis Missourian ; ??
Strimple, 1951 Kans.

The holotype of P. ochelataensis is known to have the first
bifurcation with PBr,Ax in all rays with a second bifurcation in at
least four rays, in the left arm only on the SBroax or SBryax. The
specimens from the Holdenville formation have considerable lengths
of arms attached and do not show a second branching of the arms.
The specimens are considered to be conspecific with P. avanzi. It
appears that a trend toward the addition of arms has occurred in
this line. The addition of arms as an evolutionary factor is not
unknown; for example, Alcimocrinus girty: Springer from the
Morrowan has considerably more arms than A. ormarus Strimple
from the Chesterian.

The form originally described as Aesiocrinus tactilis is referred
here to Polusocrinus tactilis (Strimple), new combination. The
description of the species was prepared some time before I developed
the generic concept of Polusocrinus although both reached publica-
tion in 1951. The species is distinctive in having a narrow anal plate
and a more nearly circular outline.in side view of the cup than
have other species of the genus.

RanGe.—Pennsylvanian (Desmoinesian and Missourian); Mid-
continent region, North America.
Polusocrinus avanti Strimple, 1951
Plate 16, figure 1
By comparing P. avanti with cther species cf the genus; it is
apparent that no appreciable change in form took place from
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the Desmoinesian to the Missourian. There is remarkable similarity
between the present specimens and typical P. avanti, although the
older specimens are much larger. They are considered here to be
conspecific.

Several columnals are preserved in one of the plesiotypes (OU
769) and show the stem to have a circular outline with a pentalo-
bate lumen. There appears to be a series of nine nodals and inter-
nodals. The internodals are thin, have an undulating rim and are
marked by the surface extension of the articular crenellae. In a
series of nine, the first and last nodals are the largest and are
marked by somewhat elliptical cirral cicatrixes. The central nodal
of the series is larger than the balance of the columnals and also
carries cirri. The two remaining segments that have the appear-
ance of nodals do not appear to carry cirri.

As reported under the generic discussion, the present speci-
mens have only ten arms, bifurcation taking place with the second
primibrach in all rays.

Measurements of plesiotype in millimeters:

00U 769
Maximum width of dorsal cup 34.0
Approximate height of dorsal cup 17.0
Width of IBB circlet 16.2
Width of proximal columnals 5.4
Length of basal (right anterior) 11.7
‘Width of basal (right anterior) 11.7
Length of radial (right anterior) 9.1
Width of radial (right anterior) 14.2
Length of anal plate 7.1
Width of anal plate 7.5

Types.—Plesiotypes are deposited in the paleontological col-
lections of The University of Oklahoma, Norman, Oklahoma,
numbers QU 769, 4185.

Occurrence.—The holotype is from the Avant limestone mem-
ber, Tola limestone formation, Skiatook group, Missourian, Penn-
sylvanian; the bed of Bird Creek under the bridge just south of
Avant, Osage County, Oklahoma. The plesiotypes are from ‘the
Holdenville formation, Marmaton group, Desmoinesian, Penn-
sylvanian; NEY; sec. 24, T. 15 N, R. 11 E., about 4 miles northwest
of Beggs, Okmulgee County, Oklahoma.
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Genus Allosocrinus Strimple, 1949
GeENoTYPE.—Allosocrinus bronaught Strimple, 1949.
There are relatively few Pennsylvanian crinoid genera known

that have only five arms. In Allosocrinus the dorsal cup has a
shallow basal concavity and there is a single anal plate within the
cup. The column is round. The markings on the arm-articulating
facets of the radials are somewhat comparable to those of RhAabado-
crinus Wright (1944) from the Lower Carboniferous (Mississip-
pian) of Scotland, being in the nature of fine striations running
back from the front to the transverse ridge. This condition i1s
especially well shown on brachial articular facets. In the presently
considered species from the Holdenville formation, most of the
articular surfaces are obscured by matrix or weathering but in a
few instances the fine pattern is preserved and compares with that
of Allosocrinus bronaughi, the genotype.

Only two species have been ascribed to the genus up to this
time, A. bronaughi and A. porus Strimple, 1951. Both are from the
Wann formation, Ochelata group, Missourian of northeastern Okla-
homa. The existence of a species from the Holdenville formation,
Marmaton group, Desmoinesian, is therefore of considerable impor-
tance. The dorsal cup of the Holdenville species is shallower and
the basal concavity more pronounced than found in the Missourian
species. This could represent a regressive trend because progressive
evolution is toward basal invagination. There are several phyletic
lines in the Pennsylvanian that demonstrate regressive evolution,
the best known being the erisocrinids (Strimple, 1960a). There is
a strong resemblance between the appearance of the calyx of the
Holdenville species and Cymbiocrinus gravis Strimple (1951) from
the Chesterian of northeastern Oklahoma. The older species has ten
arms and the dorsal cup is somewhat shallower than the Holden-
ville species, Allosocrinus libratus Strimple, new species.

The small, round column of A. ibratus could hardly have pro-
vided a stalk for the crinoid. It seems likely that the species was
eleutherozoic to a degree. Possibly the column trailed along as it
floated and curled around a larger object, such as another column,
when the form became statozoic. The species is rather small as
compared to the large forms found in association.

RancE—Pennsylvanian (Desmoinesian and Missourian) ; Okla-

hama
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Allosocrinus libratus Strimple, new species

Plate 5, figures 4-6; plate 15, figure 5

The dorsal cup is low, bowl-shaped, with a deep basal con-
cavity. Infrabasals are five, confined to the concavity and are
downflared. The five basals are rather large, longer than wide,
tumid and proximal portions participate in the basal concavity.
They curve sharply out of the concavity into a subhorizontal posi-
tion. The basal plane is formed by the median portions of the
basals and, because they are tumid, only five points touch the plane.
The lateral sides of the calyx never become erect and are formed
mainly by the five large radials. The radials are of equal size, even
those of the posterior, and are about twice as wide as long. The
anal plate is only slightly longer than wide and is a prominent cup
element. It rests evenly on the truncated distal face of the posterior
basal and extends slightly above the summit of the calyx. There are
two, sub-equal facets for the reception of two tube plates above.

There are five broad arms. The nonaxillary primibrachs en-
tirely fill the distal faces of the radials. They are low and taper
sharply so that the following PBrBr have a considerably reduced
width. Strong tapering continues distally but 1s not so pronounced
as between the first and second brachials. Within six brachials the
width of the arms has decreased 4 millimeters in one paratype. The
lateral sides of each brachial are unequal in height and the follow-
ing brachial has a complementary inequality in height. The seg-
ments are thus cuneiform but do not appear to attain a biserial
status. The exposed joint surfaces between facets are weathered in
most specimens, but in some instances there is evidence of the fine
striations from front to back as found in the genotype species. The
arms do not appear to have attained any substantial length. One
paratype has eight brachials within 15 millimeters.

The proximal columnals are remarkably small and have a cir-
cular outline. As noted under the generic discussions, the column
could hardly have served as a statozoic stalk.

Measurements of the holotype in millimeters:

Height of cup 5.6
‘Width of cup {maximum) 20.4
Width of ecup (minimum)* 17.3
‘Width of IBB circlet 5.6
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Width of proximal columnals 1.1
Length of basal (right anterior) 6.4
Width of basal (right anterior) 5.5
Length of radial (right anterior) 5.5
Width of radial (right anterior) 11.0
Length of anal plate 5.5
Width of anal plate 5.0

* The smallest observed specimen has a dorsal cup approximately 10 millimeters wide.

RemAaRks.—Alosocrinus librarus is different from the Mis-
sourian representatives of the genus in having a pronounced basal
concavity with the infrabasals in a downflared attitude. A. dro-
naughi has a high calyx with a shallow basal concavity. The IBB
form a subhorizontal disk and the outer surface is strongly granu-
late. A. porus has tumid basals, as in the present species, but the
IBB are subhorizontal. The surfaces of the cup and arms have a
peculiar punctate appearance that is distinctive under slight mag-
nification. In general appearance, Cymbiocrinus gravis Strimple
(1951), from the Chesterian, is more like Allosocrinus libratus
than other described forms. The older species has ten arms and
a pentagonal stem. It probably represents the ancestral stock from
which Allesocrinus evolved.

Tyees—Holotype and paratypes are deposited in the paleon-
tological collections, The University of Oklahoma, numbers OU
4102-4109, 4186 and 4187.

Occurrence.—Holdenville formation, Marmaton group, Des-
moinesian, Pennsylvanian; NE14 sec. 24, T. 15 N,, R. 11 E., about
4 miles northwest of Beggs, Okmulgee County, Oklahoma.

Genus Oklahomacrinus Moore, 1939
GeNoTyPE—Oklahomacrinus supinus Moore, 1939,

This genus has previously been given a range from upper Des-
moinesian to upper Virgilian; however, there is no described species
from the Desmoinesian. The genus is represented in the present
collections of the upper Desmoinesian by two specimens with por-
tions of the arms attached. The form is described as Oklahoma-
crinus abruptus Strimple, new species. The close relationship be-
tween Allosocrinus and Oklahomacrinus is more readily apparent
in the Desmoinesian forms than in forms from younger horizons.
Apvarently there was regressive evolution in Allosocrinus that pro-
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duced a rather high cup with slight basal concavity by middle
Missourian time. ORklahomacrinus appears to evolve toward a
highly invaginated cup that could be termed “inside out” by Vir-
gilian time.

Species referred o Oklahomacrinus:

Occurrence

0. supinus Moore, 1939 Virgilian ; Okla.

0. loeblichs Moore, 1939 Missourian ; Okla.
0. bowsherr Moore, 1939 *Missourian ; Okla.
0. stevensi Moore, 1939 *Missourian; OKkla.
0. regularis Strimple, 1951 Missourian ; Okla.
0. discus Strimple Virgilian ; Kans.

0. abruptus Strimple, n. p. Desmoinesian ; Okla.

Oklahomacrinus abruptus Strimple, new species
Plate 13, figures 1, 2

The dorsal cup has a mildly pentagonal outline when viewed
from above or below. It is shallow with the entire IBB and most
of the BB confined to the basal concavity. Only the tips of the
IBB have been observed, in downflared attitude at the junction with
the BB. The five BB are rather long with their proximal portions
forming the steep walls of the cavity, yet curved upward in their
distal portions to become visible in side view of the cup. The five
RR are wide, pentagonal elements that are rather tumid in mid-
portion, both longitudinally and transversely curved. The single
anal plate (RA) is elongate, widening slightly to the cup summit
and then becoming narrow rather rapidly for a short distance above
the outer extremity of the cup. The posterior interradius is not
depressed within the cup but the uppermost end of the anal plate
is depressed longitudinally and curved sharply inward. The first
primibrach is nonaxillary, quadrangular and considerably wider
than long. The second primibrach is axillary and trapezoidal
although the lateral sides are extremely short. Its width is appre-
ciably less than the width of the PBr,. First SBrBr are rather large,
quadrangular plates.

In the small paratype, a poorly preserved columnal is present
in the basal concavity. It is rounded-pentagonal, relatively large
and has about 7 short crenellae on each of the five sides of the

* The horizon was formerly considered to be Virgilian, bul is now consicered to be
uppermost Missourian.
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segment. The depressed outer sides indicate facets for the attach-
ment of five cirri, but this is only conjecture. On the nodule con-
taining the holotype there is a section of a column that is placed in
a manner indicating that it might have been connected to the cup.
It has a circular outline and is composed of series of 6 to 9 columnals,
wath those at the ends of a series being rather large nodals. If it is
associated with the specimen, it indicates that the stem loses its
pentagonal outline not too far from the cup.

Measurements of holotype in millimeters:

Height of cup 3.0
Width of cup 17.2
Height of basal concavity (approximate) 2.5
Liength of basal (left posterior) 4 8%
Width of basal (left posterior) 3.9%
Length of radial (left posterior) 5.0*
Width of radial (left posterior) 8.8%
Length of anal (RA) 4.2*
Width of anal (at base) 1.6
‘Width of anal (at cup summit) 2.7

* Measurement taken along the surface curvature,

Remarks.—The species is distinguished from the associated
Allosocrinus libratus in having a shallower cup, relatively larger
stem, a narrower and more elongate anal plate, and in having ten
arms that branch with the second primibrach. Oklahomacrinus
supinus is the most closely comparable form, but O. abruptus dif-
fers from 1t and other described species in having a steep wall to
the basal cavity with a resultant difference in the basal plates.

Types.—Holotype and paratype deposited in the paleontological
collections of The University of Oklahoma, numbers OU 4045,
4046.

Occurrence.—Holdenville formation, Marmaton group, Des-
moinesian, Pennsylvanian; NE sec. 24, T. 15 N,, R. 11 E., about
4 miles northwest of Beggs, Oklahoma.

Family StELLAROCRINIDAE Strimple, new family

GenNErA.—Heliosocrinus Strimple, 1951 ; Stellarocrinus Strimple,
1940.

In Heliosocrinus, the older genus, the column is stellate in
outline, the three anal plates are in normal arrangement (Primitive
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Type), and the first bifurcation takes place with the sceond primi-
brach. The younger Stellarocrinus has a column with a circular
outline, but in one species (S. petalosus Strimple, n. sp.) the col-
umnar cicatrix is pentagonal. Evolution of the anal plates to Ex-
treme Type (2) may be considered as normal and progressive as
well as the reduction of primibrachs from two to one, as found in
Stellarocrinus. The change from uniserial (or cuneiform) brachials
to biserial is also a normal, progressive change. One species, Szel-
larocrinus distinctus Strimple, retains the cuneiform characteristic
of Heliosocrinus. 'The nature of the narrow, horseshoe-shaped
articular facets of the radials, ornate exterior, arm structure, and
general similarity of the two genera leaves little doubt as to their
close affinity or the desirability of having a separate family for their
reception.

Rance—Mississippian (Chesterian), Pennsylvanian (Desmoin-
esian and Missourian); Midcontinent region, North America.

Genus Stellarocrinus Strimple, 1940

SYNONOMY.— W hiteocrinus Strimple, 1939 (not Jackel) ; Apollo-
ertnus Moore and Plummer, 1940 ; Brychiocrinits Moore and Plummer,
1940.

The characters of this genus are well known and are not

repeated here.
Species assigned to Stellarocrinus:

Occurrence Remarks
Cyathocrinus stillativus Virgilian ; Stellarocrinus
White, 1879 Kans. genotype
Missourian ;
Crla.
Whiteocrinus exculptus Missourian ; Stellarocrinus
Strimple, 1939 Okla.
Stellarocrinus distinctus Missourian ; ?
Strimple, 1940 Okla.
8. texany Strimple, 1951 Missourian ; ”
Tex.
S. virgilensis Missourian ; 7
Strimple, 1951 OKkla.
8. petalosus Desmoinesian ; 7
Strimple, n. sp. Okla.
Apollocrinus florealis Desmoinesian; »?
Moore & Plummer, 1940 Tex.
A. geometricus Missourian ; 7
Moore & Plummer, 1940 Kans.
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Aesiocrinus angulatus Missourian ; Stellarocrinus
Miller & Gurley, 1894 Mo.

Brychiocrinus texanus Desmoinesian ; "
Moore & Plummer, 1940 Tex.

RaNce—Pennsylvanian (Desmoinesian to Virgilian); Mid-
continent region, North America.

Stellarocrinus petalosus Strimple, new species
Plate 14, figures 3, 4; plate 15, figure 4; plate 16, figure 2;
plate 19, figure 7

This species is based on ten crowns or partial crowns. The
dorsal cup is shallow, bowl-shaped with a flat-bottomed basal con-
cavity formed by the proximal edges of the basals. The cup is
relatively high as compared to other species of the genus. Five IBB
form a horizontal, pentagonal disk on the flat bottom of the con-
cavity. They extend beyond the columnar scar. Five BB are rather
small and are protruded in mid-section near the edge of the basal
concavity. Ridges do not cross the interbasal sutures. The areas at
angles of meeting with the radials are depressed, accentuating ridges
that meet with more pronounced ridges on the radials. Five large,
convex radials form most of the lateral sides of the calyx and do not
reach the basal concavity. Arm segments are in place on the holo-
type but articulating facets are visible on some of the paratypes.
The facets are somewhat smaller than in most species and. are
almost vertical. The ligament pit is short, well defined and is just
outside the transverse ridge. It is about one-third the width of the
facet. The inner ligament area is smooth, intermuscular notch is
wide, muscular areas are ill defined. Three anal plates occupy the
posterior interradius of the cup. The principal anal plate (RA) is
in posterior position, resting evenly on the truncated upper facet of
the posterior basal. Anal X is to the left above and RX to the right
above, and these plates are barely within the cup. Anal X is slightly
larger than RX. The median portion of RA is slightly protruded
and the light ridges radiate from the area toward adjoining radial
plates and to the posterior basal. Faint ridges pass toward the upper
anal plates.

Axillary primibrachs occupy the full width of the articulating
facets in each ray. They are low, with short lateral sides, and are
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mildly tumid. The lower area is gaping due to distal curvature of
the radial and proximal curvature of the primibrach. First secundi-
brachs are low, quadrangular elements succeeded by interlocking
(biserial) secundibrachs. A second bifurcation is rather erratic
but normally takes place with about SBrgax to SBrjjax. These
axillary plates are small, triangular and may carry a small spine.
The first tertibrachs reach the last nonaxillary secundibrachs so
that the axillary brachial is entirely surrounded. This same arrange-
ment 1s found in the next bifurcation, if one occurs. Small nodes
may be found on most of the brachials. There is no evidence of
granular surface markings on any plates of the calyx or arms. Pin-
nules are seldom seen except as fragments. There is a weak facet on
the inner side of each brachial for reception of a pinnule. The
exterior surfaces of the arms are almost flat.

The anal sac is prominent. It is in the form of a long tube
that was exposed in life since the arms expand in a sub-horizontal
manner from the calyx, and do not close even in repose. There is
a circlet of six plates, each plate being protruded as a short, blunt
spine. Each lateral side of a plate appears to have three or four
pore slits. It is indicated that the anal tube is longer than the arms
when the arms are curved inward (in repose?).

The column is composed of series of five round segments. Each
series is composed of a large nodal succeeded by a thin internodal,
a medium-sized annulated internodal, another small thin inter-
nodal, and a large nodal. The edges of the internodals are strongly
serrate. Attachments for round cirri have been observed in mid-
portion of nodals about 11 millimeters below the cup. This general
type of column is close to the form described as section Cyclocyclopa
acuticarinata (Moore, 1938). The lumen is small and round in
the column but may be pentagonal in the stem cicatrix of the IBB
circlet. The columnar cicatrix on the IBB disk is also somewhat

pentagonal.

Measurements of the holotype in millimeters:
Height of erown 41.0
Width of ecrown 58.7
Width of dorsal cup (posterior to anterior) 17.3
Width of dorsal cup (maximum) 20.0
Height of dorsal cup (to outer ligament area) 7.7
Height of eup (to interarticular area) 10.1
Width of IBB circlet 5.9

Width of columnar secar 3.6
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Length of basal (left anterior) 7.1%
Width of basal (left anterior) 8.1%
Length of radial (left anterior) 5.5*
Width of radial (left anterior) 12.5%
Length of RA 4 5%
Width of RA 4.6%

* Measurement taken along surface curvature,

Axillary primibrachs of the left and right posterior and of the
anterior are slightly larger than those of the right and left anterior.
This is best reflected by the lengths of the lateral sides.

Remarks.—All described species are reported to have a granular
surface except S. texanus and S. an gulatus and are thus readily sepa-
rable from the present species. S. angulatus has a shallower dorsal
cup and lacks the ridge-like protrusions of S. petalosus. S. texanus
has more pronounced ridges than the present species.

Tyres.—Holotype and paratypes are deposited in the paleon-
tological collections of The University of Oklahoma, numbers
OU 1110-4122.

Cccurrence.—Holdenville formation, Marmaton group, Des-
moinesian, Pennsylvanian; NEY4 sec. 24, T. 15 N,, R. 11 E, about
4 miles northwest of Beggs, Okmulgee County, Oklahoma.

Family Zeacrinrriat Moore and Laudon, 1943

Genus Neogzeacrinus Wanner, 1937
G ENOTYPE.—-Neozeacrinus peramplus Wanner, 1937,

The name Neozeacrinus was proposed as a subgenus of Zea-
crinus Hall by Wanner (1937). The genotype species is Neozea-
crinus peramplus Wanner (1937) of which only the holotype, a
large crown, is known. The specimen is from the Permian of the
island of Timor, East Indies. The definition emphasized characters
of the arms. The form was elevated to full generic stature by Moore
and Plummer (1940) and a composite definition of the genus was
based on characters of Hydreionocrinus uddeni Weller from the
Lower Permian of Texas, H. kansasensis Weller from the Upper
Pennsylvanian of Kansas and Neozeacrnius praecursor Moore and
Plummer (1940) from the Lower Pennsylvanian of Texas. The
new definition covered the calyx as well as arm structure in detail,
but did not specifically mention the anal sac. Consideration of the
anal sac is to be found in the discussion by Moore and Plummer
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of the species N. praccursor (for which species the anal sac is not
known), where they pointed out that Hydreionocrinus kansasensis
has an umbrella-like laterally directed termination of the sac over-
hanging the crown. Moore and Plummer considered this to be a
feature of the genus because they assigned H. #ddeni to Neozea-
crinus under the assumption that the terminating spines that are
common at the locality of the holotype (dorsal cup) represented
segments of Neozeacrinus, and probably belonged to H. uddens.

The termination of the anal sac of Neozeacrinus is not known.
The structure of the arms is fundamentally different from that
found in either Hydreionocrinus kansasensis or in Neozeacrinus
praecursor, as outlined below.

The arms of Neozeacrinus peramplus are closely interlocked,
with the brachial of one arm developed so as to meet the conditions
of the complementary elements in adjacent arms. The sutures be-
tween arms are by no means even, but have a staggered appearance.
This condition is not unique among crinoids but does not exist in
either N. praecursor or Hydreionocrinus kansasensis. The lower
branches of some species of Plaxocrinus or Stenopecrinus have a
comparable structure, which may or may not indicate relationship
between those forms and Neozeacrinus (sensu stricto). The arms of
N. praecursor divide above the first or second secundibrach in such
a manner that they could in no case become closely abutting.

In addition to the arm structure, it is highly improbable that,
out of all of the crowns of N. praecursor that have been found, none
has shown any evidence of the mushroom or umbrella-type anal
sac. 1 have personally examined three crowns from the type
locality. ‘The wide expansion of the crown indicates the presence
of a balloon-shaped sac as found in Anobasicrinus Strimple, new
genus.

In view of this evidence the following changes are suggested:
Hydreionocrinus kansasensis is referred to Plaxocrinus. Hydreiono-
crinus uddeni is referred to Plaxocrinus. Neozeacrinus praecursor
is referred to Anobasicrinus.

A character that is unique in Neozeacrinus peramplus is the
irregularity of the infrabasals and the strong tendency for the cir-
clet to make contact with the radial plates. This feature is well
shown by Moore and Plummer (1940, text-fig. 27a) and may pro-
vide a clue as to affinities of the species.
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RaNGE—Permian, island of Timor, East Indies.

Family AnosasicrINIDAE Strimple, new family

GENERA.—Anobasicrinus Strimple, new genus; Plummericrinus
Moore and Laudon, 1943; ? Gloukosocrinus Strimple, 1951,

This phyletic line is apparently derived from a form like Coelio-
crinus dilatatus Hall from the lower Burlington limestone, Mississip-
pian. The dorsal cup of that species is small, more or less conical
with infrabasals plainly visible in side vew of the cup. The anal
plates are three (X, RA, and RX) in normal arrangement (Primi-
tive Type). There is a large, balloon-shaped anal sac. Although the
arms are composed of brachials that in some become wedge-shaped,
they are fundamentally uniserial. First bifurcation takes place with
the first primibrach in each ray, with subsequent branching
irregularly placed.

It is apparent from presently known forms, that the oldest
representative of the Pennsylvanian has a flat-bottomed base (A7o-
basicrinus braggst (Strimple), new combination) with the next
older forms baving upflared infrabasals (e.g., 4. bulbosus Strimple,
n. sp.), which is regressive. It is also apparent that another pro-
gressive trend, toward a deeply invaginated base produced such
forms as Plummericrinus mecguirei, wherein there has also been a
substantial reduction in the size of the robust, recurved anal sac.

The radial articulating facets of all the Pennsylvanian forms
have a more or less restricted width so that they do not fill the
distal faces of the radials.

Rance—Pennsylvanian (Morrowan to Virgilian) and Lower
Permian; Midcontinent region, North America.

Genus Anobasicrinus Strimple, new genus
GENOTYPE.—Anobasicrinus bulbosus Strimple, new species.

This genus is proposed to cover forms having a low, conical
or bowl-shaped, dorsal cup with subhorizontal or mildly upflared
infrabasal plates. There are five basal plates, five radial plates, and
three anal plates (X, RA, and RX) that are partially or entirely
below the summit of the cup. The articular facets do not fill the
entire widths of the radials. The arms are slender, uniserial, with
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isotomous or biendotomous bifurcation. All rays branch with a
low first primibrach and branch evenly again with a second or third
secundibrach. The arms are not abutting. The column is round.
Anal sac is recurved, strongly expanded and does not extend above
the distal extremity of the arms.

Species assigned to Anobasicrinus:

Occurrence Remarks

Anobasicrinus bulbosus, Desmoinesian; Gentoype
n. sp. Okla.

Plummericrinus braggsi Morrowan ; Amnobasicrinus
Strimple, 1951 Okla.

P. granulosus Missourian ; ”
Strimple, 1954 OKkla.

Aesiocrinus erecltus Desmoinesian ; i
Strimple, 1951 Okla.

Plummericrinus erectus Missourian ; homonym
Strimple, 1954 Okla.

Neozeacrinus praecursor Desmoinesian; Anobasicrinus
Moore & Plummer, 1940 Tex.

Anobasierinus perplexus Missourian ; ?
new name Okla.

Anobasicrinus obscurus, Morrowan ; ”?
n. sp. Okla.

Remarks.—Several species that have previously been referred
to Plummericrinus are placed under Anobasicrinus on the basis of
the attitude of the basal area of the cup. Plummericrinus is restricted
to those forms having a decided basal concavity, as reflected by P.
mcguiver, the genotype species. Neogzeacrinus praecursor has been
placed herein for the reasons outlined previously under the discus-
sion of Neozeacrinus. The reasons for placing Aesiocrinus erectus
under the genus are given under a discussion of the species. This has
caused a preoccupation of the name Anobasicrinus erectus (Strim-
ple, 1954), new combination, from the Missourian. The latter is
redescribed herein as Anobasicrinus perplexus Strimple, new name.

Rance—Pennsylvanian (Morrowan and Desmoinesian) ; Okla-
homa.

Anobasicrinus bulbosus Strimple, new species

Plate 3, figures 1-3; plate 7, figures 1-3; text-figure 21

The crown is elongate and widely expanded. The arms are
long enough to close over the expanded balloon-shaped anal sac,
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but they do not appear to have done so in any of the numerous
crowns observed. The norsal cup is moderately low, conical. In
most specimens the five IBB are mildly upflared and wvisible in
side view of the cup, but in the holotype they have worn down by
weathering. One paratype is unique in that the infrabasals are
solidly fused and the sutures obliterated in all but one ray. The
five basals are low, pentagonal plates that actually have six facets,
the two in proximal position having a wide angle of meeting. Five
radials are more than twice as wide as long and are pentagonal.
The articular facets are not visible due to the presence of primi-
brachs, but are shorter than the full width of the plates. In most
specimens there is a notch at the lateral summit edges between
radials.

The posterior interradius is wide and is not depressed. Three
anal plates are in normal arrangement within the cup (Primitive
Type). RX is barely within the cup and there is normally a well-
developed plate above the anal X (X,). RA is a large pentagonal
plate entirely within the cup. Anal X is a large hexagonal plate
resting solidly upon the posterior basal, well within the cup. RX is
slightly smaller and is pentagonal. X, is smaller than RX, is pen-
tagonal, and has a narrow distal edge.

The anal sac is in the form of a large balloon. The outline
indicates that the gut recurves from right to left. Sac plates are
normally hexagonal and are often protruded in mid-section,
especially on the distal surfaces of the sac. Pore slits are well
developed, usually six primary canals to each plate. Narrow ridges
and depressions mark the surfaces of the plates and appear to con-
verged with the slits.

There may be as many as 60 long, relatively slender, uniserial
arms. First bifurcation is with the first primibrach in all rays. The
PB:Br,ax are rather wide, low, and pentagonal. The next branch-
ing is with SBrBr,ax or SBrsax but is usually with the third. One
other bifurcation takes place in all rays but may be with the third
to seventh tertibrach. From this point on the inner rays remain
unbranched but the outer rays bifurcate again at irregular heights.
The arms are rounded transversely and the nonaxillary brachials
are slightly elongate, quadrangular elements. The pinnules are
delicate and none has been found in place, although the facets for
their reception are well-developed notches. I have not observed any
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indication of syzygial union of brachials or hyperpinnulation. The
arms are so developed that they could in no case be closely apposed.

Measurements in millimeters:
Holotype Paratype

Overall height of crown 93.7 101.0
Width of erown 113.0 113.0
Height of anal sac 60.0 64.9
Width of anal sac 445 45.5
Height of dorsal cup 11.5 13.7
Width of dorsal eup (maximum) 29.0 35.3
‘Width of dorsal cup

(posterior to anterior) 26.8 28.2
Height of IBB circlet ? 3.0
Width of IBB cirelet 12.8 13.2
Diameter of proximal columnal ? 8.2
Length of basal (right anterior) 9.2 94
‘Width of basal (right anterior) 12.0 11.6
Length of radial (right anterior) 8.0 8.8
Width of radial (right anterior) 16.4 18.2
Length of RA 9.6 11.7
Width of RA 8.1 9.1
Length of anal X 9.3
Width of X 8.6
Length of RX 9.3
Width of RX 9.2
Length of X, 6.7
Width of X, 6.6

The columnar union with the dorsal cup was apparently weak
because there is not a single specimen with more than the proximal
columnal (which occupies an impressed area of the infrabasal cone)
attached. ‘The proximal columnal is round, is marked by fine
crenellae, and has a strongly pentalobate lumen.

Remarks.—This species is more comparable to Anobasicrinus
praecursor (Moore and Plummer) than to any other known form.
The base of that species is reportedly flattened but the illustration
of the holotype (Moore and Plummer, 1940, pl. 21, fig. 7), as well
as personal observation of several topotypes, leads me to believe
in at least some specimens the infrabasals do form a mildly convex
base. As many as 80 arms are reported for A. praccursor, with
bifurcation endotomous after the second isotomous division. The
second branching is usually with the second secundibrach, whereas
in A. bulbosus it is usually with the third secundibrach and endoto-
mous division is not attained until after the next branching. Some
rather minor differences are also indicated; e.g., Moore and Plum-
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mer (1940) report some instances of hyperpinnulation, syzygial
union and a longitudinal keel on the mid-line of the arms in the
higher part of the crown of 4. praccursor. None of these develop-
ments has been noted in A. bulbosus,

Tvyees—Holotype (OU 4030) and paratypes are deposited in
the paleontological collections of The University  of Oklahoma,
numbers DU 762, 766, 763, 780, 4030-4039, 4196, and 1334

Occurrence.—Holdenville formation, Marmaton group, Des-
moinesian, Pennsylvanian; NEY4; sec. 24, T. 15 N, R. 11 E,, about
4 miles northwest of Beggs, Okmulgee County, Oklahoma.

Anobasicrinus erectus (Strimple, 1951), new combination

When I proposed the species Aesiocrinus erectus in 1951, 1
recognized that the form was close to Plummericrinus (Strimple,
1951d, p. 192, “Remarks”). I concluded that the presence of a pen-
tagonal columnar scar, existence of a broad infrabasal circlet,
and the apparent restrictive limitations of the posterior inter-
radius (indicating room for only one anal plate), all pointed to-
ward affinity with Aesiocrinus rather than Plummericrinus. When
my study of Plummericrinus was made in 1954, the form was not
considered and has not been to this time. P. granulosus has a broad

TexT-FIcurEs 20, 21. Drawings of plates in the anal sacs of
Anobasicrinus, new genus, showing the nature of the grooves on
the external surfaces that pass to the interior of the sac, enlarged
approximately x5.

(20), Anobasicrinus obscurus, n. sp. Plate showing two
grooves that reach the exterior and have double terminations, and
one groove that does not reach the exterior.

(21), Anobasicrinus bulbosus, n. sp. Plate showing the tree-
like pattern of the multiple terminations on the exterior.
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infrabasal circlet and is herein referred to Amobasicrinus. The
coluranar scar of Anobasicrinus granunlosus has a mildly pentagonal
outline as it has in several species of Plummericrinus, so that feature
is now acceptable for these forms. It will be noted in forms such
as Anobasicrinus perplexus (formerly Plummericrinus erectus Strim-
ple, 1954, not 1951), the right posterior radial is reduced in size and
its left side is elevated in such a manner as to create considerable
space within the interradius, without increasing the diameter of
the calyx. It is now thought that such a condition existed in Ano-
basicrinus erectus.

Occurrence.—Oologah limestone formation, Marmaton group,
Desmoinesian, Pennsylvanian; Chandler Materials Company, Gar-
nett quarry, east of Tulsa, Oklahoma.

Anobasicrinus perplexus Strimple, new name

This name is proposed to replace the name Plummericrinus
erectus Strimple (1954), which name has become a homonym
through assignment of Aesiocrinus erectus Strimple (1951) to the
genus Anobasicrinus. The description and illustrations as given for
Plummericrinus erectus Strimple (1954, p. 206, pl. 23, figs. 9-12) are
here referred to Anobasicrinus perplexus Strimple, new name,

Remarks.—This species is referred to Anobasicrinus because
of the broad, mildly upflared infrabasal circlet. It differs from other
species of the genus in the exaggerated, notched development in
distal portions of the interradial areas. The shape of the cup,
wherein a bowl-shape is formed by the basal circlet with radial
plates above flared outward, is much like the comparable condition
that exists in Haeretocrinus intermedius Strimple, new species. The
latter species has upflared infrabasals and a more advanced arrange-
ment of anal plates.

Types.—Holotype and paratypes deposited in the Springer Col-
lection, U. S. National Museum, Washington, D. C.

OccurreNce.—The holotype was collected in the excavation in
the hill just west of Ochelata, Washington County, Oklahoma, near
the Osage County line; and the paratypes in the hill, locally termed
The Mound, just west of the city limits of Bartlesville, Washing-
ton County, Oklahoma, in a natural ditch actually located in Osage
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County, Oklahoma; Wann formation, Ochelata group, Missourian,
Pennsylvanian.
Anobasicrinus obscarus Strimple, new species
Plate 7, figures 4-7; text-figure 20

The dorsal cup is broad, with a subhorizontal, broad base. The
sutures are deeply impressed and the cup is notched between radial
plates. There are five infrabasals, forming a broad subhorizontal
plane with a large portion of the mid-section shallowly impressed.
Two small, round, thin proximal columnals occupy the central
portion of the depression. The tips of the infrabasals are visible
in side view of the calyx.

Three basal plates are preserved but the other elements of the
cup are sufficiently well preserved to restore the two missing basals.
They are of moderate size, slightly wider than high and are
bulbous.

Five radials are the largest cup elements. They are almost
twice as wide as high, have strong tumidity that is accentuated by
the deeply impressed sutures, and are fundamentally pentagonal
except where extra facets are required for the anal plates of the
posterior interradius. The outer surfaces of the radials curve into
the adsutural areas between arm-articulating facets. The outer
ligament area slopes gently outward and is almost as large as the
inner ligament area. A prominent ligament pit is to the fore of
the broad, low, transverse ridge, and a wide, crenulated band forms
a crescentic area bordered by a thin, Jong pit to the fore. The inner
ligament is divided equally into two parts by the broad, shallow
intermuscular furrow. There are well-developed lateral furrows
but the muscle areas are ill defined. Adsutural slopes are steep and,
as previously noted, are a continuation of the exterior surface of
the plates. No crenulations appear on the inner ligament processes.

Three large anal plates are known to have been present in the
cup although X is missing. They are X, RA, and RX and are in
normal placement (Primitive Type).

The suture edges of all cup plates are strongly hollowed, each
facet having one pit, apparently for the reception of ligament
fibers. Denticles mark the raised surfaces surrounding the pits.
Similar pits exist in Plummericrinus mcguirei but no denticles were
reported for that species.
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Four axillary first primibrachs are preserved, that of the left
posterior being the one missing. They are rather low elements of
approximately equal size, and have short lateral sides. There is
some curvature longitudinally and transversely but there is no
pronounced tumidity. As previously noted, there is a gap, or notch,
between radial facets and this is not closed by the primibrachs. No
more than two secundibrachs are preserved in any ray, and these
are moderately long and mildly constricted. They have well-
rounded exteriors. A facet for the reception of a pinnule has been
observed on the inner side of one secundibrach. The upper facets
of one primibrach have been observed and are rather unusual.
There is a projection toward the front at the apex of the plate,
separating the two facets; however, behind the projection there is
an oval depression that must have housed a muscle. The regular
articulating facets to the right and left have a ligament pit with
crenulations, a transverse ridge and a shallow muscle area.

The anal sac is not completely preserved but when viewed from
the right anterior its full contour is readily apparent. The lower
portions are missing in one area, and indistinguishable in the vicinity
of the arms, but the expansion and enlargement of tube plates,
which are also protruded as spines, as the tube recurves toward
the anterior, 1s well shown.

Ornamentation of the entire crown (excluding the anal tube) is
visible to the naked eye and is composed of long, intertwining
ridges. No definite pattern has been noted. There are about two
ridges per millimeter. The markings are weak on the infrabasals
and basals, and around the edges of the radials. The large, rugose

spine plates of the anal sac are marked by sharp nodes or pustules.
Measurements of the holotype in millimeters:

Height of anal sac above the cup 34.0
Maximum width of anal sac 35.0
Height of dorsal cup 8.2
‘Width of cup (maximum) 26.0
‘Width of IBB cirelet 9.0
‘Width of depressed basal area 5.1
‘W:idth of proximal columnals 2.7
Width of basal (right anterior) 9.5%
Length of basal (right anterior) 7.7%
Width of radial (right anterior) 13.8%
Width of articulating surface 12.1
Length of radial (right anterior) 7.3%

Width of PBr, (right anterior) 9.7*
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Length of PBr, (right anterior) 5.5%
Length of lateral sides of PBr, 2.5

* Measurements taken along surface curvature.
REMARKS.—Anobasicrinus obscurus is close to A. braggsi, which

is probably a slightly older species. The present species has more
tumid cup plates, more pronouncedly impressed sutures, and the
radial articulating facets are not crenulated at the inner edges. Al-
though it was not brought out in the description, there is a row of
denticles along the inner edge of the articulating facets of the
radials in A. braggsi, as shown by the illustration of the facet
(Strimple, 1951b, pl. 3, fig. 10).

A. erectus has a narrower infrabasal disk, the cup surface is
granular, and the columnar scar is pentagonal. A. perplexus is a
smaller form, has a smooth surface, a more erect cup and does not
have broad notches between plates of the basal and radial circlets,
although the cup plates are tumid. A. granulosus has upflared IBB
plates and a strongly granular surface.

Horotype.—Deposited in the paleontological collections of The
University of Oklahoma, number OU 4167,

OccUurreNcE.—Blue-gray shale and limestone lentils at the
base of the Wapanucka formation, Morrowan, Pennsylvanian; bank
of Canyon Creek near C sec. 8, T. I N,, R. 7 E., Pontotoc County,
Oklahoma.

Family Ersocrinmai S. A. Miller, 1889

About 30 partial or complete crowns of erisocrinids have been
found in the excavations proper and the gravel bars of the Beggs,
Oklahoma, locality. The absence of Paradelocrinus and Erisocrinus,
is surprising, especially in the case of the former because it reached
its maximum development in the Desmoinesian. One would expect
smooth forms to be present because the horizon is near the top of
the Desmoinesian, but all of the specimens are ornate. In the
course of this and other studies, it has become apparent that orna-
mented Delocrinus is in effect, if not in fact, a separate phyletic
line. In the Missourian and Virgilian, the smooth and ornate
forms are found side by side, but in those ages the smooth forms
are dominant. I am proposing Graffhamicrinus, new genus, for
the reception of ornate forms formerly referred to Delocrinus.
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Corythocrinus, new genus, is proposed for the reception of ornate
forms previously considered to be Endelocrinus, primarily on the
basis of the strong depressions at the angles of the cup plates.

Genus Graffhamicrinus Strimple, new genus
GENOTYPE—Graffhamicrinus acutus Strimple n. sp.

The dorsal cup is low, truncate bowl-shaped with deep basal
concavity. Five IBB occupy the bottom of the basal concavity, are
normally mainly covered by the proximal columnal and are down-
flared. Five BB are elongate, form most of the basal concavity and
curve upward to become visible in side view of the cup. Five RR
are large, pentagonal elements. There is a single anal plate, nor-
mally with the upper half above the summit of the cup and resting
upon the truncated distal tip of the proximal basal. The anal plate
is succeeded by a single plate above. There are ten biserial arms,
bifurcating on the first primibrach in all rays. The primibrachs are
usually rather short elements and may be mildly protruded and
spine-like but do not develop long spines, as in Delocrinus sub-
hemisphericus. The exterior of the lower arms are normally mildly
rounded but the upper arms are almost flat. The lateral sides of
the arms are flat so that the arms abut closely when in repose. All
cup plates are marked by ornamentation in the form of pustules,
nodes, tubercles, ridges, or strong granules, or a combination of any
of these features, and the lower arms are also so marked. The col-

umn is round.
Species assigned to Graffhamicrinus:

Occurrence Remarks

Graffhamicrinus acutus Desmoinesian; Grenotype
Strimple, n. sp. Okla.

G. acutus spicatus Desmoinesian ; Graffhami-
Strimple, n. subspecies Okla. Crinus

Delocrinus granulosus Desmoinesian ; Tex., ”?
Moore & Plummer, 1940 Okia.; Atokan; Okla.

D. wolforum Virgilian ; ”
Moore & Plummer, 1940 Tex.

D. bispinosus Desmoinesian ; 7
Moore & Plummer, 1940 Okla., Tex.

D. bullatus Desmoinesian ; ”

Moore & Plummer, 1940 Tex.
D. nodosarius Strimple, 1939  Missourian;
OKkla.

27
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D. aristatus Strimple, 1949(e) Desmoinesian; Graffhama-
| Okla. CrinUs
D. armatura Strimple, 1949(¢) Desmoinesian; 7
Okla.
D. subcoronatus Missourian ; "
Moore & Plummer, 1940 Tex.
D. granvlosus var. moniformis Desmoinesian; ??
Moore & Plummer, 1940 Tex.
D. waught Lower Permian; ”?
Moore & Strimple, 1941 Kans.
D. stullensis Strimple, 1947 Virgilian ; ”
Kans.
D. magnificus Strimple, 1947 Virgilian ; "
Kanx.
D. paucrnodus Missourian ; ’
Moore & Plummer, 1940 Tex.
D. papulosus Missourian ; "
Moore & Plummer, 1940 Tex.
D. pictus Desmoinesian ; ?
Moore & Plummer, 1940 Tex.
D. grarnulosus var. zonatus Desmoinesian ; 7
Moore & Plummer, 1940 Tex.
D. graphicus Missourian ; ?
Moore & Plummer, 1940 Tex.
Cyathocrinus somerst ? Desmoinesian ; "
‘Whitfield, 1882 Ohio

Rance.—Pennsylvanian (Desmoinesian to Virgilian), Lower
Permian; North America.

Graffhamicrinus acutus Strimple, new species
Plate 10, figures 4-8; plate 12, figures 4-6; plate 13, figure 7;
plate 15, figure 0; plate 19, figure 2; text-figures 22a, b

Dorsal cup truncate bowl-shaped with steep lateral sides and
deep basal concavity. Five small IBB downflared, confined to the
bottom of the basal concavity and almost entirely covered by the
proximal columnals. Five long BB form the sides of the concavity
and curve sharply out of the concavity so that about one-third of
their length participates in the outer calyx walls. Five large RR are
pentagonal and are about twice as wide as long. In one ray, the
outer ligament pit and part of the transverse ridge is visible. The
ligament pit is sharply defined, occupies about one-third of the
facet width and is well to the front of the transverse ridge. The
facets appear to slope slightly outward. Anal X is relatively large
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hexagonal and rests directly upon the posterior basal, well within
the cup. About half its length extends above the summit of the cup.
In a paratype, the succeeding anal plate is preserved in place. It
appears to be a hexagonal element slightly smaller than the anal
plate. The specimen is figured herein (pl. 15, fig. 6) because this 15
a rare occurrence. All cup plates have a slightly irregular surface
and occasional low nodes are found on the basals. Two confluent
nodes are present in the median upper portion of each radial.

All five first primibrachs are axillary, low elements, with short
lateral sides. They are of equal height in the holotype but in one
paratype the anterior PBr is quite large and the right and left pos-
terior larger than those of the right and left anterior. In mid-
section of the distal portion of primibrach, there 1s a broad, blunt
protrusion, flanked to the right and left below by a small node
on each side. First secundibrach is a large quadrangular plate, with
succeeding segments interlocking (biserial). There is a slight
widening of the arms after a mild constriction in the lower por-
tions. The SBrBr are marked by low nodes near the center of the
arm to about the tenth SBr.

22b

22a

TEXT-FIGURES 22a, b. Graffhamicrinus acutus, n. sp. Paratype QU 4152. Camera
lucida drawings enlarged approximately x5. Grooves are indicated by stippled areas
and pores are shown in solid black. Diagonal lines indicate strongly depressed areas.
Facets for attachment of pinnules are indicated by the letter P. (a), internal view
of arm segment; (b), side view of two of the brachials.
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Proximal colmunals show a series of two nodals with three
thin internodals between, the middle internodal being slightly
larger than the other two. Outer edges of the nodals have a rough
appearance. Articular facet of a nodal is relatively small and
marked by about 26 short crenellae. Lumen 1s small and round.

Pinnular facets are observed where the sides of the arms are
visible. There is a notched platform at the top of one brachial
that is continued upward at an angle into the next brachial above.
In some of the lowermost secundibrachs there is a lower groove
that is directed downward. I do not know the function of this
latter groove, although one would assume it served as a pinnule
socket, in which case it would represent hyperpinnulation.
Measurements of holotype in millimeters:

Overall length of crown as preserved 39.0
Height of dorsal cup 7.5
Width of dorsal cup 19.5
Length of basal (right posterior) 9.0%*
Width of basal (right posterior) 7.7*
Length of radial (right anterior) 7.1%
Width of radial (right anterior) 11.6%
Length of anal 4.6*
‘Width of anal 4.6%
Diameter of proximal columnal 3.0

* Measurements taken along surface curvature.
Remarks.—Comparison with the numerous other described

species 1s simplified as much as possible by taking the most obvious
differences. The nature of ornamentation is a basic factor in most
instances. It is to be understood that there are other differences
that are equally as important.

G. magnificus and G. nodosarius have more spectacular orna-
mentation (with nodes tending to be elongate in directions normal
to the plate margins) than has G. acutus.

G. pictus, G. graphicus, G. papulosus, G. wolforum, and G.
stullensis are marked by granules and do not produce nodes or
tubercles.

G. granulosus, G. somersi, G. waughi, G. aristatus, G. granu-
losus var. moniliformis, and G. granulosus var. zonatus are marked
by nodes, or tubercles, with interposed granules.

G. pancinodus, G. subcoronatus, G. bullatus, G. bispinosus,
and G. armatura, in common with G. acutus, lack granular orna-
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mentation. The ratio of height to width of the dorsal cup of G.
subcoronatus is 043 as compared to 0.38 for G. acutus. There is also
a continuous row of nodes forming a rim below the outer liga-
mental area of G. subcoronatus. G. armatura is a smaller species
covered by irregularly spaced nodes. G. paucinodus is smaller than
G. acutus, has a proportionately lower cup, and the sutures are
marked by a faint ridge. G. bullatus is not ornate in the strict sense
although there are bulges near the center of each radial and near the
distal part of each basal. G. bispinosus has a narrower basal con-
cavity than G. acutus, and each radial is marked distally by a single
node at each lateral corner.

Types.—Holotype (OU 4150) and paratypes are deposited in
the paleontological collections of The University of Oklahoma,
numbers OU 763, 767, 4150-4154, 4156-4164, and 4174.

Occurrence.—Holdenville formation, Marmaton group, Des-
moinesian, Pennsylvanian; NEV sec. 24, T. 15 N,, R. 11 E., about
4 miles northwest of Beggs, Okmulgee County, Oklahoma.

Graffhamicrinus acutus spicatus Strimple, new subspecies
Plate 17, figures 1-3

One specimen in the collection is the most spectacularly ornate
representative of the genus known to me at this time. The dorsal
cup is truncate bowl-shaped with a deep basal concavity. Infra-
basals have not been observed because of the presence of proximal
columnals. Five large basals curve evenly out of the concavity and
form a petal-shaped circlet. As the perimeter of the basal plane is
approached, heavy tubercles are formed which in some instances
become confluent. The radials are about twice as wide as long
and are marked by irregularly spaced, rounded nodes. The left
anterior radial has 14 nodes. Anal X is a wide element with the
upper portion curved sharply inward. A few prominent nodes are
present on both the proximal and distal portions of the anal X.
Sutures between all cup plates repose at the bottoms of furrow-like
depressions.

The two posterior axillary first primibrachs are preserved in
place. They are large plates and could be termed as short, blunt
spines. Some irregular nodes are present. Portions of arms are
preserved in a few rays. The first secundibrach has a heavy,
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blunt spine and the succeeding brachials have a small node near
the center of the arm. They are biserial and pinnule bearing.
The arms have a width of 6 mm at about the eighth to tenth
secundibrach. Fine ridge-like ornamentation is found in the
lower parts of the arms along the lateral sides.

Proximal columnals are composed of nodals separated by three
thin internodals, the middle one the largest of the three. The
lumen is rather large and is pentalobate. Faint traces of crenellae
are present but the removal of the dense matrix has almost

obliterated them.
Measurements of holotype in millimeters:

Height of cup 8.2
Width of cup 21.6
Width of basal concavity 12.2
Length of basal (right postreior) 10.56*
Width of basal (right posterior) 8.9%
Length of radial (left anterior) 7.3%
Width of radial (left anterior) 14.2*
Width of anal X 5.8%
YLiength of anal X 6.4*
Width of proximal nodal 3.0

* Measurements taken along surface curvature.
Remarks.—This subspecies is closely comparable to G. granu-

losus and to G. somersi. The latter species is reported to have a
relatively wider and lower calyx. G. granulosus has a slightly
wider and lower cup and there are pronounced granules between
the nodes. The species also has a festoon of nodes across the distal
portion of the radial plates and a paucity of nodes on the basal
plates. In G. acutus spicatus the basal plates are heavily ornate.
Hororyre—Deposited in the paleontological collections of
The University of Oklahoma, number OU 4155.
Occurrence.~—Holdenville formation, Marmaton group, Des-
moinesian, Pennsylvanian; NEY sec. 24, T. 15 N, R. 11 E,
about 4 miles northwest of Beggs, Okmulgee County, Oklahoma.

Genus Corythocrinus Strimple, new genus

GENOTYPE—Corythocrinus undulatus Strimple, n. sp.

This genus is proposed for the reception of those forms pre-
viously assigned to Endelocrinus or Delocrinus having a nodose
surface, tumidity of BB and RR plates accentuated by circular (or
dimple-like) depressions at the angles of the plates in their circlets.
Strongly granular forms would also be included in the new genus.
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Endelocrinus matheri (Moore and Plummer) has a shagreen sur-
face consisting of delicate, irregularly winding fine ridges and de-
pressions. I do not consider it to belong to the genus Corythocrinus
although the genus is no doubt a derivative of the species, or of a

closely related form.
Species assigned to Corythocrinus:

Occurrence Remarks
Corythocrinus undulatus Desmoinesian ; Genotype
Strimple, n. sp. Okla.
Endelocrinus bifidus Missourian ; Corythocrinus

Moore and Plummer, 1940 Tex.

Endelocrinus rectus Desmoinesian ; 77
Moore and Plummer, 1940 Tex.

Delocrinus parinodosarius Desmoinesian ; ’?
Strimple, 1940 Okla.

Rance—Pennsylvanian (Desmoinesian and Missourian); Mid-
continent region, North America.

Corythocrinus undulatus Strimple, new species

Plate 13, figures 3-6

Only three crowns of this species have been observed. It has
characters that are ascribable to both Endelocrinus and Graffhami-
crinus; 1. e., the surface of the cup and lower arms is marked by
nodes, and plates of the B and R circlets are tumid with sharply
impressed areas at the angles of the plates of circlets. The arms do
not expand appreciably at mid-length as they normally do in Graff-
hamicrinus and the primibrachs are more like those of Endelo-
crinus. On the other hand, the first secundibrach becomes inter-
locking (biserial) with the pext brachial, which is more comparable
to Graffhamicrinus than to Endelocrinus.

The dorsal cup is low, truncate bowl-shaped, with a relatively
broad and deep basal concavity. A low ridge parallels the sharply
indented sutures between the radial and basal circlets, and sporadic,
low, rounded nodes are present. The lateral sides of the cup are
erect. The IBB have not been chserved but are obviously confined
to the bottom of the basal concavity. Five BB are long plates with
proximal portions confined to the basal concavity. They curve
sharply upward in distal portion to participate in the lateral sides
of the cup. Five RR are slightly wider than long and have an
arcuate, swollen area just below the outer ligament areas. Anal
X is elongate, hexagonal, rests evenly upon the truncated upper
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surface of the posterior basal, and the upper half extends above the
summit of the cup.

In some cases the sutures are seen to be marked by fine grooves
that are at right angles to the sutures. Thirty-two such grooves
mark the suture between the right anterior radial and the anterior
basal.

First primibrachs are axillary in all rays and are rather elongate.
Those of the right and left posterior and the anterior are con-
siderably longer than those of the right and left anterior. The
clongate PBrBr have long lateral sides, slope evenly outward and
have a node just below the distal apex. First secundibrachs are
large, quadrangular, but interlock with the succeeding secundibrach
(biserial). Pinnules are known only from disarticulated segments
and the facets for their reception.

Proximal columnals are circular in outline and are small. Exact
observation is not possible because I could not remove the hard

matrix without destroying some of the specimen.
Measurements of the holotype in millimeters

Overall length of crown 41.9
Height of dorsal cup 6.8
Width of dorsal cup 15.2
Width of basal concavity (approximate) 11.3
Length of basal (right posterior) 8.7%
Width of basal (right posterior) 7.5%
Length of radial (right anterior) 6.3*
Width of radial (right anterior) 10.3*
Diameter of column 1.8

* Measurements taken along surface curvature.
Remarks—The general contour of the crown in side view,

nature of the first primibrachs, and the cup shape are more com-
parable to Endelocrinus grafordensis Moore and Plummer (1940)
than to other described species. The deep furrows, marking the
sutures between the basal and radial circlets, nodose and ridge-
like ornamentation, deep basal concavity, and biscrial nature of the
most proximal secundibrachs all serve to distinguish Coryzhocrinus
undulatus from Endelocrinus grafordensis or other described species.

Types.—Deposited in the paleontological collections of The
University of Oklahoma, numbers OU 4169-4171.

Occurrence.—Holdenville formation, Marmaton group, Des-
moinesian, Pennsylvanian; NEY sec. 24, T. 15 N., R. 11 E,, about
4 miles northwest of Beggs, Okmulgee County, Oklahoma.
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Family ScyraLocriNmae Moore and Laudon, 1943
SYNoNYM—Scytalecrinidae Bather, 1890.

There is a surprisingly small number of Pennsylvanian forms
described that belong under this family. This is probably due to
their relatively small size and delicate nature. A small group has
been described under the genus Elibatocrinus Moore (1940).
Moore and Laudon (1943) placed the genus under their family
BLoTHROCRINIDAE. ] am unable to visualize any relationship be-
tween Elibarocrinus and Blothrocrinus and refer the genus here to
the SCYTALOCRINIDAE.

RanGe—Devonian-Pennsylvanian.

Genus Elibatocrinus Moore, 1940
GENOTYPE.—Eltbatocrinus leptocalyr Moore, 1940,

In the brief generic description given by Moore and Laudon
(in Shimer and Shrock, 1944, p. 159) a description of the arm
structure is given as follows: “arms branch isotomously on PBry,
BrBr cuneate, elongate, keeled, pinnules large . . . 7. This descrip-
tion must have been taken from an undescribed specimen because
no other reference to the arm structure has been founnd by me in
the literature. It is correct as shown by the species described here
as Elibatocrinus hoodi Strimple, new species, from the Holdenville
formation, Marmaton group, Desmoinesian. The species is the
oldest known representative of the genus and the only species

zeported to date from Oklahoma.
Species assigned to Eltbatocrinus:

Occurrence Remarks
Elibatocrinus leptocalyx Missourian ; Genotype
Moore, 1940 Kans.
E. notabilts Moore, 1940 Missourian ; Elibatocrinus
Kans.
E. concinnulus Moore, 1940 Virgilian ; Elibatocrinus
Kans. (IBB ecirclet)
E. catactus Moore, 1940 Virgilian ; Elibatocrinus
Kans. (IBB circlet)
Elibatocrinus sp. Missourian ; Elbatocrinus
Strimple, 1951 Tex. (IBB circlets)
E. hoodi Strimple, n. sp. Desmoinesian ; Elibatocrinus
Okla.

RaNGE. — Pennsylvanian (Desmoinesian to Virgilian); Mid-
continent region, North America.
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Elibatocrinus hoodi Strimple, new species
Plate 16, figures 4, 5; text-figure 23

Preservation of this small form, with almost tissue-thin plates,
is remarkable, and its existence among the relatively gigantic crin-
oids of the present fauna indicates that our knowledge of the com-
plete group, as it must have existed in life, is indeed limited. Three
partial crowns were found, one by my friend Mr. Jack Hood, Tulsa,
Oklahoma, from whom the species takes its name.

The crown is composed of a small, clongate, conical cup and
ten thin, cuneiform arms of unprecedented length. Long, thin
pinnules are prominent elements of the arms. Articulation between
the calyx and arms, and between brachials, is accomplished by
exterior as well as interior expansion of the thin plates to form
shelves for the reception of ligaments and/or muscles. Structural
reinforcement of the arm elements is apparently also accomplished
by thickening of the segments in mid-portion into vertically directed
keel-like ridges.

Three infrabasals rise evenly from the columnar attachment.
The smaller IB is known to be in right posterior position through
observation of the positions of the two larger IBB. Five large basals
are mildly protruded in mid-section just above their mid-length.
Five large radials curve outward, or flare slightly, in mid-section
as the summit is approached, but the lateral sides remain normal.
This causes the outer ligament area to be forward, with transverse
ridge shorter than the width of the plate. The outer ligament area
is directed outward and has a relatively large ligament pit.

There are three anal plates in normal arrangement (Primitive
Type). Anal X and RA are of about equal size, but RX is a smaller
plate. The dorsal cup is devoid of surface decoration unless the
ridge below the outer ligament area of the radials is so considered.

Although the width of the articular facets of the radials is
decidedly less than the distal width of the plates, the width of the
primibrachs is fully equal to the width of the radials. The first
primibrachs are axillary in all rays. They have an hour-glass
appearance, which is an optical illusion caused by the strong, keel-
like protrusion of the mid-portion of the plate. The lateral sides
rise evenly and almost vertically. In some rays the truncation of the
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distal edge is at a low angle, but is normally pointed. Secundibrachs
are rather elongate, narrow plates, each marked by a vertical keel-
like protruberance in mid-portion. The protruberances do not
reach the proximal or distal extremities of the brachials. The plates
are decidedly cuneifcrm. The pinnules are long, slender, prominent
elements.

The column is strongly annulated and is composed of alter-
nately expanded, large and small segments, that have curved
longitudinal profiles. The columnals are marked by vertical ridges
and grooves that are outward extensions of the weak articulating
crenellae. In the holotype, there is little tapering of the stem as
preserved, but in one of the paratypes the column tapers rather
rapidly for a short distance, thereafter, the columnals gradually
show a tendency to thicken and internodals become discernable.

The internodals are known to exist in the most proximal portion of
1 | mm. ]

............

TExT-FicURE 23. Elibatocrinus hoodi, n. sp. Draw-
ing of the lower portion of the arms to show the
nature of the first primibrach and the keel-like
extensions of the brachials.
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the stem but they are so thin and narrow that they do not appear
on the exterior. At a distance of about 9.5 millimeters from the
cup, the pattern is one nodal succeeded by seven internodals. The
first internodal is thin and rather narrow, the next wider and a little
thicker, then thin again and narrow, etc., ending with another
nodal. No cirri have been observed, but some nodes have been
observed on the nodals. The lumen is quite large and circular. -

The presence of a delicate but prominent anal tube is known
from fragmentary evidence. A cluster of tube plates 1s present
high above the cup of the holotype and a few of the lower tube plates
are preserved in one paratype. The plates are small, thin and have
pore-slits along their edges.

Measurements of the holotype in millimeters:
Width of eup
Height of cup
Width of IBB circlet
Height of IBB circlet
Length of basal
Width of basal
Length of radial
‘Width of radial
Length of anterior PBr,
Width of anterior PBr:
Length of lateral side PBm
Width of proximal columnals
Width of columnals about 17 mm below the cup 1.8

ReEMARrks.—Only two species are known for which complete
dorsal cups are preserved. These are Elibatocrinus catactus and
E. leptocalyx. No forms have been described with the arms at-
tached. E. catactus is delicately decorated by low, slightly uneven
elevations and depressions. E. leptocalyx has a smooth exterior.
E. hood: is readily distinguished from either species by the trans-
verse ridge near the summits of the radials, below the outer liga-
ment areas.

E. notabilis and E. concinnulus are each based on a single infra-
basal circlet with a portion of the column attached. Strong emphasis
is given to the interior structure by Moore (1940). Fortunately
comparison is possible, even without knowledge of the interior
nature of the circlet of E. hoodi. E. notabilis is marked externally
by rather coarse, rounded tubercles and the column is smooth, with
the surfaces of adjoining columnals confluent. As previously noted
E. hcodi has no surface decoration, and the stem is strongly annu-
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late. The column of E. concinnulus is strongly annulate and is com-
posed of alternately expanded large and small segments that have
curved longitudinal profiles. The columnals are also marked by
vertical grooves and ridges. This is almost identical to the column
of E. hoodi. The lumen of E. concinnulus is not reported so that
comparison of this feature is not possible. The infrabasal circlet
of E. concinnulus is reportedly decorated by a roughness that is
shagreen in appearance and the outline of the circlet in side view is
slightly bowl shaped. In E. 4oodi the IBB circlet is erect, conical.

Tyres—Holotype (OU 4002) and two paratypes are deposited
in the paleontological collections of The University of Oklahoma,
numbers OU 4001, 4002, 4003.

Occurrence.—Holdenville formation, Marmaton group, Des-
moinesian, Pennsylvanian; NEY; sec. 24, T. 15 N,, R. 11 E., about
4 miles northwest of Beggs, Okmulgee County, Oklahoma.
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Prate 1
Page
Texacrinus coniformis, n. sp. 95
Frcures 1-3.  Holotype (OU 4093) crown viewed from the posterior,
base, and anterior, x1.5.
Stenopecrinus planus (Strimple) 40

Ficures 4, 5. Metatype (OU 4165) crown viewed from anterior and
posterior, x1.5.



139

PraTeE 1




140

Prate 2

Schedexocrinus gibberellus, n. sp.

Ficure 1. Paratype (OU 4029) dorsal cup viewed from anterior
to show articular facet, ca. xI.

Fweures 2, 3. Paratype (OU 4027) crown viewed obliquely from
base and from summit, x0.77.
Stenopecrinus rugosus, n, sp.
Ficures 4, 5. Holotype (OU 4166) crown viewed from left posterior,
x1, and from base, x3.2.
Polygonocrinus multiextensus, n. sp.

FicUuRE 6. Paratype (OU 4060) crown viewed obliquely from
anterior, x1.

Page
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61
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PraTE 3
Page
Anobasicrinus bulbosus, n. sp, 115
Ficures 1-3. Holotype (OU 4030) crown viewed from anterior,
base, and posterior, x0.66.
Paianocrinus aptus Strimple 22

Ficures 4, 5. Plesiotype (OU 4168) crown viewed from anterior,
x2.6, and obliquely from summit, x1.5,
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Prate 4
Page
Plaxecrinus octarius, n. sp. 4
Freures 1, 2. Holotype (OU 4017) crown viewed from below and
from summit, x2.
Metaperimestocrinus spiniferus, n. sp. 37

Ficures 3, 4. Holotype (OU 4015) crown viewed from below and
from summit, x1.7.

Ficures 5-7. Paratype (OU 4013) partial crown viewed from pos-
terior, base, and anterior, x1.7.
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PLATE 5
Page
Ataxiacrinus multiramus, n. sp. 90
Ficures 1-3. Paratype (OU 4043) crown from posterior, right pos-
terior, and base, x1.2,
105

Allosocrinus libratus, n. sp.

Ficures 4-6. Holotype (OU 4102) viewed from posterior, anterior,
and base x2.
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PLATE 6

Metacromyocrinus holdenvillensis, n. sp.
Ficures 1-3. Holotype (OU 4125) crown viewed from . posterior,
base, and right posterior, x0.86.
Aglaocrin:s mcgnus (Strimple) new combination
FIGURE 4. Plesiotype (OU 4123) crown viewed {from posterior,
x0.86.
Ulocrinus elongatus, n. sp.

Ficures 5, 6. Holotype (OU 4040) crown viewed from posterior and
right posterior, x0.77.
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PraTte 7
Page
Anobasicrinus bulbosus, n. sp. 115
Fioures 1-3. Paratype (OU 4032) viewed from posterior, base, and
anterior, ca. xI.
Anobasicrinus obscurus, n, sp. 120

Figures 4-7.  Holotype (OU 4167) oblique side view of left anterior
radial to show ligamental depressions, view from
above to show articular facets, view of calyx with
partial arms and bulbous anal sac from right an-
terior-anterior interradius, and view from below,

x1.5.
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PratE 8
Page
Aglaocrinus magnus (Strimple) new combination 87
Ficures 1-3. Plesiotype (QU 4044) crown viewed from right an-
terior-anterior interray, from base, and from left
posterior, x0.71.
Parethelocrinus ellipticus, n. sp. 83

Ficures 4, 5. Holotype (OU 4135) crown viewed from base and
from right posterior, x1.
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PiatE 9

Schistocrinus azygous (Strimple) new combination

Ficures 1, 2. Plesiotype (OU 4008) crown viewed from below and
from posterior side. Definitely identifiable sac plates
inked to show bulbous nature of the anal sac, x0.83.

Schedexocrinus gibberellus, n. sp.

Ficure 3. A paratype viewed from below but showing arm struc-
ture, x.85.
FIGURE 4, Paratype (OU 4029) viewed from summit to show

inner ligament development between articular facet
of the anterior and the two adjacent facets, x0.80.

FiGure 5. Paratype (OU 4021) crown viewed from anterior
showing extensions toward the inside of arms, as
well as extended axillary brachials, x0.75.

Page
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Prate 10
Page
Ataxiaerinus multiramus, n. sp. 90
Ficures 1-3. Holotype (OU 4042) crown viewed from anterior-right
anterior, from base, and from posterior, x0.80.
Graffhamicrinus acutus, n. sp. 124
Ficurss 4, 5. Paratype (OU 4151) viewed from posterior and base,
x1.8.
Ficure 6. Paratype (OU 4152) viewed obliquely from the pos-

terior, showing interior of arms, xI.

Ficures 7, 8. Holotype (OU 4150) viewed from anterior and base,
x1.8.
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Prate 11
Page
Polygonocrinus multiextensus, n. sp. 61
Ficures 1, 2. Holotype (OU 4059) crown viewed from summit and
from base, x0.70.
Schedexocrinus gibberellus, n. sp. 29
Ficures 3, 4. Paratype (OU 757) crown viewed from base and from
. posterior, x0.92. Note evidence of parasitic attack
on arms.
Plaxocrinus normalis, n. sp. 48

Ficures 5-7. Holotype (OU 4066) crown viewed from base, summit,
and left anterior, x0.92. Note evidence of parasitic
attachment on arms.
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Prate 12
Page
Plaxocrinus beggsi, n. sp. 52
Ficures 1-3. Holotype (OU 4004) crown viewed from posterior and
summit, x2, and from anterior, x1.5.
Graffhamicrinus acutus, n, sp. 124

FIGURES 4-6. Paratype (OU 4157) viewed from summit, posterior,
and base, x2.
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Prare 13

Oklahomecrinus abruptus, n. sp.

Ficures 1, 2. Holotype (OU 4045) viewed from posterior (base up-
ward to facilitate photography) and from base, x2.

Corythocrinus undulatus, n. sp.

Ficures 3-5. Holotype (OU 4169) crown viewed from left anterior,
‘base, and posterior, x1.8.

FICURE 6. Paratype (OU 4179) viewed from right anterior, x1.8.

Graffhamicrinus acutus, n. sp.

FIGURE 7. Side view of crown of a paratype, ca. x1. Note the
difference in size of stem as compared to mature
Corythoecrinus.
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PrLaTE 14
Page
Pirasocrinus depressus, n. sp. 57
Ficure 1. Paratype (QOU 4049}, slightly oblique posterior view,
ca. x1,
FIcURE 2. Holotype (OU 4047) crown from posterior, ca. xI.
The terminating spinosé platform of anal sac of para-
type (OU 4048) is visible to lower right.
Stellarecrinus petalosus, n. sp. 110
Frcures 3, 4. Holotype (OU 4110) crown viewed from base, x1, and
from anterior, x1.4.
Plaxocrinus aff. P. dornickensis Strimple 51
Frcures 5, 6. Calyx (OU 4016) viewed from hase and posterior,
x1.8.
Stenopecrinus rugosus, n. sp. 42
Ficure 7.

View of a terminating spine of anal sac of the holo-
type, x2.3.
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PraTe 15

Haeretocrinus intermedius, n. sp.
Ficures 1-3.  Holotype (OU 4172), partial crown viewed from
base, anterior, and posterior, x2.
Stellarocrinus petalosus, n. sp.
Ficure 4. Abnormal specimen (OU 4121) with supernumerary
anal plate, x2,
Allosocrinus libratus, n. sp,

Frcure 5, Paratype viewed from the base, x2. Spines of the
terminating platform of the anal sac of Plaxocrinus
normalis to the upper Ieft.

Graffhamicrinus acutus, n. sp.

FieuRe 6. Paratype (OU 4154) crown viewed from the posterior,
x1.3. Note the plate above the anal plate in place.
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Prarte 16

Polusocrinus avanti Strimple
Frecure 1. Plesiotype (OU 769) viewed from posterior, ca. x1.

Stellarocrinus petalosus, n. sp.

Ficure 2. Holotype (OU 4110) crown viewed obliquely from pos-

terior, ca. x1.

Plaxocrinus aff, P. obesus Moore and Plummer

Ficure 3. Plesiotype (OU 4173) basal view, ca. x].

Elibatocrinus hoodi, n. sp.

Freure 4. Paratype (OU 4001) viewed from side to show extra-

ordinary length of arms, and pinnules, x0.88.

Ficure 5. Holotype (OU 4002) anterior view, x2.

Texacrinus coniformis, n. sp.

FIGURE 6. Paratype (OU 4094) viewed from side, x0.77.
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PraTe 17
Page
Graffhamicrinus acutus spicatus, n. subsp. 127
Ficures 1.3. Holotype (OU 4155) viewed from posterior, base, and
anterior, x1.5.
Schedexocrinus gibberellus, n. sp. 29

Ficures 4-6. Holotype (OU 4020) crown viewed from base, summit,
and right anterior, x0.66.
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Parethelocrinus ellipticus, n. sp. 83
Ficure 1. Paratype (OU 4147) crown in side view, x0.71.
Ficure 2. Tips of arms of paratype (OU 4148) showing pinnules,
x0.66.
Plaxocrinus normalis, n. sp. 48
Frcure 3. Paratype (OU 4149), side view showing atypical primi-
brach in prefile.
Ficure 4. Paratype (OU 4005), summit view of well-preserved
spinose, terminating platform, or roof, of anal sac,
ca. x1.
Metaperimestocrinus spiniferus, n. sp. 37
Ficure 5, Paratype (OU 4012}, summit view of large, spinose,

terminating roof of anal sac, x1.2.
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PraTe 19
Page
Plaxocrinus normalis, n. sp. 48
Freure 1. Terminating roof of the anal sac that is atypical for
the species (OU 4075), x1.
Graffhamicrinus acutus, n. sp. 124
Ficure 2. Paratype (OU 4153), oblique view of crown showing
small single terminating spine of anal sac, x1.
Plaxocrinus normalis, n. sp. 48
Ficure 3. Paratype (OU 4009), side view of exposed anal sac,
x1.
Plaxocrinus aff. P. obesus Moore and Plummer 47
Ficure 4. Pleisotype (OU 4173), summit view, ca, x1.
Parethelocrinus ellipticus, n. sp. 83
Ficure 5. Partial crown illustrated to show interior of arms,
x0.66.
Schedexocrinus gibberellus, n. sp. 29
FicurE 6. Crown illustrated to show abnormal structure of up-
per arms caused by parasitic action, x0.86.
Stellarocrinus petalosus, n. sp. 110

Ficure 7. View of crown (QOU 4122) from above to show internal
structure of arms and a portion of the anal sac, x1.
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(TTain references are in holdface)

Aatoerinus

aberrant specimens
Atemiacrinus multiramus
Laudonocrinus
Morrowerinus fosteri
Phanocrinus
Plaxocrinus normalis
Stellarocrinus petalosus

abruptus, Oklahomacrinus

acanthophorus, Sciadiocrinus

acuticarinatae, Cyclocyclopa

acutus, Graffiamicrinus

acutus spicatus, Graffhamicrinus

17, 35, GO
12-13
12

12

12

12
13; pl. 19, fig. 1

13; pl. 15, fig. 4

106, 107-108; pl. 13, figs. 1, 2

26, 28 (fig. 10)

111

15, 123, 124-127, 125 (figs. 22a, b) ; pl. 10,
figs. 4-8; pl. 12, figs. 4-6; pl. 13, fig. 7;
pL. 15, fig. 6; pl. 19, fig. 2

128, 127-128; pl. 17, figs. 1-3

Adinocrinidae 17, 21, 63
Adinocrinus 17, 21, 63
Aesiocrinus 101
angulatys 110, 112
erectus 115, 118, 119, 12°
tactilis 102
Agassizocrinus 65
globosus 65
hemisphericus 65, 66
papillatus 65, 66
Aglaoerinus 9, 78, 8G-89
compactis 86
CZPANSUS 86
iatani 36
MaAGgnus 80, 86, 87-89, 88 (fig. 19) ; pl. 6, fig. 4: pl. 8§, figs. 1-3
peridous &6, 87
pustulosus 86
Alcimocrinus
girtyi 56, 102
ornaius 56, 102
Allosocrinug 9, 14, 56, 101, 104-106
bronaughi 104, 106
Libratus 104, 105-106, 108; pl. 35, figs. 4-6; pl. 15, fig 5
porus 104, 106
alternicirrus, Pentacrinus 16
americanus, Ulocrinus 75
Ampelocrinidae 101-168
Admpelocrinus 101
anal plates. variability 3-11
Ataziacrinus multiramus 106, 11, 90-91
Parcethelocrinus ellipticus 11, 83-84
Perimestocrinus 18-19
Pirasocrinus depressus 11, 57
Plazocrinus normaolis 11, 49
Metaperimestocrinus spiniferys 11, 37, 38R
Schedewocrinus gibherellus 11, 31-32
Stenopecrinus planus 39

Ulharoerinus

18-19
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angulatus, Stellarocrinus 110, 112
anguste, Gisacenthosiega 36
Anobasicrinidae 114-122
Anodbasicrinus 9, 99, 113, 114-122

braggsi 114, 115, 122

bulbosus 100, 114, 115-118; pl. 3, figs. 1-3; pl. 7, figs. 1-3

erectus 115, 118.119, 122

granilosus 115, 118, 119, 122

obscurys 8, 115, 120-122; pl. 7, figs. 4-7

perplexus 115, 119-120, 122

praecursor 112, 113, 115, 117, 118
aplatus, Plazocrinus 47
Apollocrinus 109

florealis 109

geometricus 109
aptus, Paianocrinus 8, 22 24 (fig. 6), 43; pl. 3, figs. 4, 5
ardnicrensis, Ethelocrinus 81
aristatus, Graffhamicrinus 124, 126
aramiure, Greffhamicrinus 124, 126, 127
asperatus, Intermediacrinus 79, 80, 81
associatus, Texacrinus 94, 96
Ataziacrinus 9, 78, 79, 89-92

meadowensis 67, 89, 92

multiramus 10, 11, 12, 80, 89, 90-92; pl. 5, figs 1-3; pl. 10, figs. 1-3

optimus 67, 90, 92

periodus 67, 90
Athlocrinus 17, 35
Avant limestone 103
avanti, Polusocrinus 101, 102-108 ; pl. 16, fig. 1
azygous, Schistocrinus 21, 93, 99, 100-101; pl. 9, figs, 1, 2
beedei, Paretheloerinus 82, 8b
beggsi, Plagocrinus 31 (figs. 13g, h), 52-54; pl. 12, figs. 1-3
bifidus, Corythocrinus 129
bispinosus, Graffhamicrinus 128, 126, 127
blairi, Ulocrinus 68, 75, 77
Blothrocrinidae 92, 131
Blothrocrinus 131
Bloyd formation 54
bockshii, Ureocrinus 64, 66, 75
bowsheri, Cryphiocrinus 66, 67, 68
bowsheri, Oklahomacrinus 107
Brachiopoda 6, 14
bragysi, Anobasicrinus 114, 115, 122
Branson, Carl C. 6, 7
bronauglhi, Allosocrinus 104, 106
Brownville limestone 19
Brychiocrinus 109

texanus 110, 112
bulbosis, Anobasicrins 100, 114, 115-118; pl. 3, figs. 1-3; pl. 7, figs. 1-3
bullatus, Graffhamicrinus 123, 126, 127

buttsi, Ulocrinus 65, 74, 77
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calyculus, Perimestocrinus
Caninia torquia

castus, Mantikosocrinus
cetactus, Elibatocrinus
caverna, Ulocrinus
Cephalopoda

Ccelenterata

Coeliocrinus dilatatus
compactus, Aglaocrinus
compactus, Tezxacrinus

compadtibility of crinoids
Allosocrinus
Brachiopoda
Elibatocrinus
etheloerinids
Graffhamicrinus acutus
Parcthelocrinus ellipticus
Pvrasocrinus depressus
Plazocrinus
Plemocrinus normalis
Schedexocrinus gidberellus
Stellarocrinus
Stellarocrinus petalosus
Tezacrinus
Tewacrinus coniformis
concinnulus, Elibatocrinus
confertus, Sciadioerinus
coniformis, Texacrinus
conoideus, Ulocrinus
convexrus, Ulocrinus
Corythocrinus
bifidus
parinodoserius
recius
undulatus
crassacanthus, Sciadiorinus

crassidiscus, Plazocrinus

Cromyocrinidae

Qromyocrinus
butisi
geminatus
globosug
gracilis
grandis
hemisphericus
kansasensis
E‘nOdOSus!)
nuciformis
ornatus
papillatus
sangamonensis
simplex

Cryphiocrinus
bowsheri
girtyi
rotundus

INDEX

23

82

64, 74

131, 134

75, 7

6

15, 82

114

86

94, 96

14-15

14

14

14

14

15

14-15

14

14

14, 15

14

14

14, 15

14

15

131, 134, 135
26, 28 (fig. 9), 35, 52, 100
15, 94, 95-96; pl. 1, figs. 1-3; plL 16, fig 6
75

4, 5, 77

9, 123, 128-130
129

129

129

128, 129-130; pl. 13, figs. 3-6
26

45, 46

63-77

63, 64, 65-66
65, 74, 77
65, 66, 67

65

65, 74

63, 66

85, 75, 77
66

66, 75

64, 65, 66, 67
65, 66

65, 74, T7
64, 65
63-64, 67-68
66, 67, 68
64. 67

67. 68
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Cyathocrinus
somersi 124, 126, 128
stillativus 109
Cyclocyclopa acuticarinata 111
Cymbiocrinus 101
gravis 104, 106
Delocrinus 13, 122, 128
aristatys 124, 126
armature 124, 126, 127
bispinosus 123, 126, 127
bullatus 123, 126, 127
cxcavatus 24
granulosus 123, 126, 128
granulosus var. moniliformis, 124, 126
granulosus var. zonatus 124, 126
graphicus 124, 126
maaqnificus 124, 126
nodosarius 123, 126
papulosus 124, 126
parinodosarius 129
paucinodus 124, 1286
p{mtam)dus 18, 19, 20
pictus 124, 126
stullensis 124, 12§
subcoronatus 124, 126, 127
sublemisphericus 123
wanghi 124, 126
wolforum 123, 126
depressus, Pirasocrinusg 11, 14, 56, 57-59; pl. 14, figs. 1, 2
Dieromyocrinus 63, 64, 66-67
bowsheri 66, 67, 68
geminatus 65, 66, 67
hemisphericus 66, 66
meadowensis 67, 89, 92
“nodosus” 66
oplimus 67, 90, 92
ornatus 64, 65, 66, 67
papillatus 65, 66
periodus 67, 90
dilatatus, Coeliocrinus 114
discus, Oklahomacrinus 107
discus, Plaxocrinus 46
disculus, Sciadiccrinus 26
distinctus, Stellarocrinusg 109
doliolus, Ureocrinus 7
dornickensis, Plaxzocrinus 46, 47, 51-52; pl. 14, figs. 5, 6
durus, Paianocrinus 22
Elibatocrinus 9, 131-135
catactus 131, 134
concinnulus 131, 134, 135
hoodi 131, 132-135, 133 (fig. 23); pl. 16, figs. 4. 5
leptocalyx 131, 134
notabilis 131, 134
ellipticus, Parcthelocrinus 1, 14-15, 81, 82, 83-85, 89, 92; pl. 8, figs. 4, 5;

pl. 18, figs 1, 2; pl. 19, fig.
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elongatus, Ulocrinus -77; pl. 6, figs. 5, 6
Bndeloerinus 128, 129
bifidus 129
grafordensis 129
matheri 129
rectus 129
erectus, Anobasicrinus 115, 118-119, 122
Erisocrinidae 122-130
Brisocrinus 122
Etheloerinidae 14, 66, 77-92
Ethelocrinus 78, 7981
ardmorensis 81
CRPANSUS 86
iatani 86
magister 79, 81
Magnus 80, 86, 87-89, 88 (fig. 19) ; pl. 6, fig. 4; pl. 8, figs. 1-3
millsapensis 80, 82, 85
oklahomensis 69, 73
peridous &6, 87
platisburgensis 80, 82, 85
sphaeralis 81
sphaeri 69, 73, 87
variabilis 82, 85
watkingi 80, 82, 85
HBupachyerinidae GO
Bupachycrinus 79
asperaius 79, 80, 81
magister 79, 81
Modernys 80, 81, 82
POTVUS 23
platybasis 26
sancti-ludovici 4G
sparterius 80, 81
tumidus 80
excavatus, Perimestocrinus 24
ewculptus, Stellarocrinus 109
expansus, Aglaocrinus 86
fabulosus, Perimestocrinus 24
facilis, Perimestocrinus 24
florealis, Stellarocrinus 109
formosus, Perimestocrinus 24
fosteri, Morrowcrinus 12
foveatus, Zeusocrinus 21
Frensley formation 82, 87
Galateacrinus 17
Gastropoda 15
geminatus, Dicromyocrinus 65, 66, 67
geometricus, Stellarocrinus 109

gibberelius, Schedezvocrinus

11, 14, 15, 16, 27, 29-36, 31 (figs. 13¢, £, i, j).

32(fig. 14), 33 (fig. 15), 59; pl. 2, figs. 1-3; pl. 9, figs. 3-5; pl. 11,

Tigs. 3, 4; pl. 17, figs. 4-6; pl. 19, fig. 6

girtyi, Alcimocrinus
girtyi, Cryphiocrinus

56, 102
64 67



INDEX

Gisacanthostega angusia
globosus, Aggassizocrinus
globularis, Ulocrinus
glouwlosensis, Pluxocrinus
Gloukosocrinus
globularis, Ulocrinus
gracilis, Pentaramicrinus
gracilis, Texacrinus

Graffhamicrinus
acutus

181

38

65

75

46, 47

114

75

66

92, 03, 04

8, 9, 122, 123-128, 129

15, 123, 124.127, 125 (figs. 22a, b) ; pl. 19, figs. 4-8;

pl. 12, figs. 4-6; pl. 13, fig. 7; pl. 15, fig. 6; pl 19, fig. 2

acutus spicatus
aristatus

urmatura

bispinosus

bullatus

granulosis

grentlosus var. moniliformis
granwlosus var. zonatus
graphicus

maynificus

nodosarius

papulosus

peuneinodus

pictus

SOMCOrsi

stullensis

subcoronatus

wanghi

wolforum

grafordensis, Endelocrinus
yrandis, Cromyoerinus
granulifer, Perimestocrinus
granuliferus, Perimestocrinus
granwlosus, Anobasicrinus
granulosus, Graffhanvicrinus
granwlosus var. moniliforntis, Graffiiamicrinus
granulosus var. zonatus, Graffhamicrinus
granulosus, Perimestocrinus
graphicus, Graffhamicrinusg
gravis, Cymbiocrinus
habitus, Perimestocrinus
Hacretoerinus

intermedius

MUAGHYs .

Missouricnsis

turbinatus

washburni
harvisae, Sciadiocrinus
Heliosocrinus
hemisphericus, Cromyocrinus
hexagonus, Stenopecrinus
Hindsville formation

123, 127-128; pl. 17, figs. 1-3
124, 126

124, 126, 127
123, 126, 127
123, 126, 127
123, 125, 1214
124, 1206

124, 126

1214, 12

124, 126

123, 125

124, 123

124, 126, 127
124, 123

124, 126, 128
124, 126

124, 126, 127
124, 126

123, 126

129

65, T4

23

23

115, 118, 119, 122
123, 126, 128
124, 126

124, 126

18, 24

124, 128

104, 106

24

9, 92, 93, 97-99
97-99, 119 pl. 15, figs. 1-3

97
92. 97
92. 97

97
26

108, 109
3. 66
24, 40

67
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Hogshooter formation

Holdenville locality, description
holdenvillensis, Metacromyocrinus

hoodi, Blibatocrinus

Hydreionocrinus
acenthophorus
crassidiscus
granulifer
granuliferus
kansasensig
nodulifer
noduliferus
uddeni

iatani, Aglaocrinus
impressus, Perimestocrinus
indicus, Ulocrinus
Intermediacrinus

asperatus

modernits

spartarius

tumidus
intermedius, Haeretocrinus
interruptus, Tewacrinus
irradiatus, Texacrinus
kansasensis, Plaxocrinus
lansasensis, Ulocrinus
Lasanocrinus
Leuwdonocrinus
lazwus, Plawocrinus
lazus, Tyrieocrinus
leptocalyx, Elibatocrinus
Libratus, Allosocrinus
lobatus, Plazocrinug
loeblichi, Oklahomacrinus
Luff, G. I.. (¢ited)
magister, Bithelocrinus

maegnificus, Graffhamicrinus

magnus, Aglaocrinus

magnus, Haerctocrinus
Malaiocrinus azygous
Mantikosocrinus

custus
Marathonocrinas
marquist, Metacromyocrinus
matheri, Endelocrinus
meguirei, Plummericrinus
meadowensis, Ataziacrinus

Metacromyocrinus
holdenvillensis

INDEX

4, 77
6, 7-%
14, 65, 68, 69-73, 70 (figs. 16, 17), 71
(fig. 18) ; pl. 6, figs. 1-3
131, 132-135, 133 (fig. 28) ; pl. 16, figs. 4, 5

26, 28 (fig. 10)
45, 46

23

23

46, 112, 113

23

19, 20 (figs. 1, 2), 23
47, 112, 118

88

24

5

77, 79, 80, 81
79, 80, 81

80, 81, 82

80, 81

80

9799, 119; pl. 15, figs. 1-3
94, 96

94, 96

46, 112, 118

65, 75, 77

77, 35

12, 17, 35

47

64

131, 134

104, 105-106, 108; pl. 5, figs. 4-6; pl. 15, fig, 5
47, 51

107

6

79, 81

124, 126

80, 86, 87-89, 88 (fig. 19) ; pl. 6 fig. 4; pl 8,

figs. 1-3
97

21, 93, 99, 100-101; pl. 9, figs. 1, 2

63, 64, 74

G4, 7+

92

68, 69, 73, 78

129

98-99, 114, 120

67, 89, 92

9, 22, 68-73
14, 65, 68, 69-78, 70 (figs. 16, 17), 71 (fig. 18) ;

pl. 6, figs. 1-3
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marquisi 68, 69, 73 8
oklahomensis 69, 73
sphaeri 69, 73, 87
M etaperimestocrinus 9, 17, 29, 35, 36-39, 40, 44, 56, 60
spiniferus 11, 31, (fig. 13a, b), 36, 37-39: pl. 4, figs. 3-7;
pl. 18, fig. 5
millsapensis, Parcthelocrinus 80, 82, 85
missouriensis, Haeretocrinus 92, 97
modernus, Intermediacrinus 80, 81, 82
modestus, Plazocrinus 47
moorei, Perimestoerinys 19, 20(figs.3, 4), 24
MMooreocrinus 66
bowsleri 66, 67, 68
geminatus 65, G6, 67
meadowensis 67, 89, 92
mooresi, Plazocrinus 46
Morrowerinus fosteri 12
moseleyi, Stenopecrinus 24, 40
Moundocrinus 101
multiertensus, Polygonocrinus 59, 61-63; pl. 2, fig. 6; pl. 11, figs. 1, 2
multiramus, Atasiaccrinus 10, 11, 12, 80, 89, 90-92; pl. 5, figs, 1-3;
pl. 10, figs. 1-8
Myzostoma pentucring 15-16
Neozeacrinus 112-114
peramplus 112- 113
praecursor 112, 113, 115, 117, 118
nodosarius, Graffhamicrinus 123, 126
“nodosus, Cromyocrinus” 66
nodiclifer, Perimestocrinus 23
noduliferos, Perimestocrinus 19, 20 (figs. 1, 2), 23
normalis, Plagocrinus 11, 13, 14, 15, 16, 28 (fig. 11), 31 (fig. 13e),

46, 47, 48-51, 52; pl. 11, figs. 5-7; pl. 15,
fig. 5; pl. 18, figs. 8, 4; pl. 19, figs. 1, 3

notabilis. Elibatocrinus 131, 134
nuciformis, Cromyocrinus 66, 75
Oalkes, M. C. 6, 7
obesus, Plazocrinus 31 (fig. 13d), 46, 47-48, 59; pl. 16, fig. 3; pl. 19,
fig. 4
obscurus, Anobasicrinus 8, 115, 120-122; pl. 7, figs. 4-7
occidentalis, Ulocrinus 5
nchelataensis, Polusocrinus 102
octarius, Plazocrinus 24 (fig. 8), 46, 47, 54-56; pl. 4, figs. 1, 2
oeconomicus, Plazocrinus 45, 46, 47

9, 101, 106-108

Niklahomacrinus 106, 107-108 ; pl. 13, figs. 1, 0

abruptus 107
bowsheri 107
discus 107
loeblichi 107
regularis 107
A 106, 107, 108
supinus ’ s s
oklahomensis, M etucromyocrinus 69,

omphaloides, Plazocrinus 47, b1
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Oologah formation
optimus, Altaxiacrinus
oreadensis, Perimestocrinus
ornatus, Alcimocrinus
ornatus, Dicromiyocrinus
orthodozus, Plaxocrinus
Otterville limestone
Pachylocrinidae

Pachylocrinus uddeni
Paianocrinus
aplus
durus
papillatus, Agassizocrinus
vapulosus, Graffhamicrinus
Paradelocrinus
parasitic associations
Coelenterata
Gastropoda
Myzostoma pentacring

Pentacrinus alternicirrus

Plazocrinus normalis

Schedexwocrinus gidberellus

Parethelocrinus
beedei
cllipticus

millsapensis
plattsburgensis
variabilis
watkinsi
parilis, Plazocrinus

parinodosarius, Corythocrinus

Parwlocrinus
beedes
blairi
compactus
Mmarquisi
pustulosus

parvus, Perimestocrinus
parvus, Perimestocrinus

paucinodus, Graffhamicrinus

Pelecypoda

pentacrini, Myzostoma
Pentacrinus alternicirrus
Pentadelocrinus
pentanodus, Utharoerinus
Pentaramicrinus gracilis
peramplus, Neozeucrinis
Peremistocrinus
peridous, Aglaocrinus
Perimestocrinus

calyculus
excavatis

INDEX

119

67, 90, 92

18, 19, 24

58, 102

64, G5, 65, 67

47

87

92

94, 96

17, 21, 22, 37

8, 22, 24 (fig. 6), 43; pl. 3, figs. 4, 5
22

65, 66

124, 126

9, 122

15-16

15

15

15-16

16

15, 16, 50; pl. 11, fig. 7
15, 16; pl. 11, fig. 4; pl. 19, fig. 6
78, 81-85, 90

82, 85

11, 14-15, 81, 82, 83-85, 89, 92: pl. 8, figs. 4, 5;
pL 18, figs. 1, 2; pl. 19, fig. 5

80, 82, 85
80, 82, 85
82, 85

80, 82, 85
47

129

68

82, 85

68, 75, 17
86

68, 69, 73, 78
86

23

26, 100

124, 126, 127
6

15-16

16

101

18, 19, 20
66

112, 113

23

86, 87

17, 20, 23-25, 85, 45, 46
23

24



fabulosus 24
facilis 24
formosus 24
granulifer 23
grenuliferus 23
granulosus 18, 24
habitus 24
hezagonus 24, 40
impressus 24
moorei 19, 20 (figs. 3, 4), 24
moseleyi 24, 40
nodulifer 23
noduliferus 19, 20 (figs. 1, 2)
oreadensis 18, 19, 24
DOrUUS 23
planus 8, 20, 21, 24 (fig. 5}, 39, 40-41; pl. 1, figs. 4, 5
pumitis 23
quingquaciuius 18, 19, 24
Spinosus 24
subtilis 23
teneris 23
topckensis 18, 19, 24
periodus, Ataziacrinug 67, 90
perplexus, Anobasicrinus 115, 119-120, 122
perundatus, Schedexocrinus 27, 45, 46

petalosus, Stellarocrinus

Phanocrinus

8, 13, 14, 15, 109, 110-112; pl. 14, figs. 3, 4;
pl. 15, fig. 4; pl. 16, fig. 2; pl. 19, fig. 7

12

Phialocrinus 101

pictus, Graffhamicirinus 124, 126

Pirasocrinidae 17-63

Pirasocrinus 9, 17, 27, 33, 35, 56-59, 60, 61

depressies 11, 14, 56, 57-59; pl. 14, figs, 1, 2
scotti

Pitkin frrmation
planulatus, Sciadiocrinus
vlanus, Stenopecrinus

platybasis, Sciadiocrinus

96, 57, 59
21, 22
26, 100

8, 20, 21, 24 (fig. 5), 39, 40-41; pl. 1, figs. 4, 5
plattsburgensis, Parethelocrinus

80, 82, 85
26

Plazocrinus 8, 9, 13, 14, 17, 27, 35, 37, 39, 40, 45-56, llg»
aplatus .
bfzygsi 31 (figs. 13g, h), 52-54; plL. 12, f1g4s; 1_;(?:
crassidiscits 2, 4&
lig )
(dtnf;:{ifﬂcensis 46, 47, 51-52; plL. 14 f1g5465,4$
gloukosensis ,
Lansasensis 46, 112, 1‘1’2
lazus .
lobatus 47,
modestus 47.
MmMooresi _ 406
nornralis 11, 13, 14, 15, 16 (fig. 11), 31 (fig. 13e), 46, _47.

48-51, 52; pl. 11, figs. 5-7; pl. 15, fig. 5; pl. 18, figs.

3. 4; pl. 19, figs. 1, 3 ‘
nbesus 31 (fig. 13d), 46, 47-48, 59; pl. 16, fig. 3; pl. 19, fig. 4
octarius 24 (fig. 8), 46, 47, 54-56; pl. 4, figs. 1, 2



186 INDEX
0ECONOMICUS 45, 46, 47
omphaloides 47
parilis 47
perundatys 2%, 45, 46
politis 23, 39, 40, 45, 46
praevalens 45, 46, 47
sanctiludovici 46
strigosus 47
tumulosus 47
wddeni 47, 112, 113
virginarius 47
Plummericrinus 94, 98, 114, 115, 118, 119
braggsi 114, 115, 122
erectus 115, 118, 119, 122
granulosus 115, 118-119, 122
meguirei 98-99, 114, 120
uddenit 94, 96
politus, Stenopecrinus 23, 39, 40, 45, 46
Polusocrinus 9, 101’-103
avanti 101, 102-103, pl. 16, f1g7 1
ochelataensis 102
708 102
tactilis 102
Polygonocrinus 9, 17, 59-63
multicztensus 00, 61-63; pl. 2, fig. 6; pl. 11, figs. 1, 2
porus Allosocrinus 104, 108
praecursor, Anobasicrinus 112, 113, 115, 117, 118
pracvalens, Plazocrinus 45, 46, 47
progressus, Tezacrinus 94, 96
Protencrinus 63
punvilis, Perimestocrinus 23
Pumpkin Creek limestone §2, 89, 101
pustulosus, Aglaocrinus 86
quinguacutus, Perimestocrinus 18, 19, 24
rectus, Corythocrinus 129
regeneration of crinoid parts 13-14
Delocrinus 13
Metacromyocrinus holdenvillensis 14, 71 (fig. 18), 72
Plazocrinus 13
Polygonocrinus mullicotensys 14, 62
Schedexocrinus 13
regularis, Oklahomacrinus 107
Rhabadocrinus 104
rosa, Polusocrinus 102
rotundus, Cryphiocrinus 67, 68

tugosus, Slenopecrinus

8, 24 (fig. 7), 40, 42-44; pl. 2, figs. 4, b; pl. 14, fig. 7

senctiludovici, Plazocrinus 46
sangamonensis, Uloerinus 65, 74, 77
Scaphiocrinus washburni o7

Schedexocrinus

9, 13, 17, 27-36, 37, 56, 60, 61,

gibberellus 11, 14, 15, 16, 27, 29-36, 31 (figs. 132, £, i, j),
32 (fig. 14), 33 (fig. 15), 59; pl. 2, figs. 1.3,
pl. 9, figs. 3-5; pl. 11, figs. 3, 4; pl. 17, figs. 4-6;
pl. 19, fig. 6

perundatus 27, 45, 45
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Schistocrinus 9, 17, 21, 26, 92, 93, 99-101
azygous 21, 93, 99, 100.101; pl. 9, figs. 1, 2
confertus 26, 28 (fig. 9), 85, 52, 100
PATVUS 26, 100
planulatus 26, 100
torquatus 93, 99, 101

Sciadiocrinus 17, 21, 26, 27, 54, 60, 61, 62, 93, 99, 100
acaonthophorus 26, 28 (fig. 10)
confertus 26, 28 (fig. 9), 35, 52, 100
crassacanthus 26
disculus 26
harrisae 26
paArvus 26, 100
planulotus 26, 100
platybasis 26

scotti, Pirasocrinus 56, 57, 59

Scytalecrinidae 131

Scytaloerinidae 131-185

simplex, Cromyocrinus 64, 65

somersi, Graffhamicrinus 124, 126, 128

spartarius, Bupachyerinus 80, 81

sphaeralis, Bthelocrinus 81

sphaeri, Metacromyocrinus 69, 73, 87

spiniferus, Mctaperimestoerinus 11, 31 (fig. 13a, b}, 36, 37-39, pl. 4, figs. 3-T;
pl. 18, fig. 5

spinosus, Perimestocrinus 24
Stellarocrinidae 108-112
Stellarocrinus 9, 14, 57, 108, 109-112
anguletus 110, 112
distinctus 109
exculptus 109
florealis 109
geometricus 109
petalosus 8, 13, 14, 15, 109, 11¢-112; pl. 14, figs. 3, 4; pl. 15,
fig. 4; pl. 16, fig. 2; pl. 19, fig. 7
stillativus 109
texani 109
texanus 110, 112
virgilensis 109
Stenopecrinus 17, 20, 21, 23, 28, 35, 37, 39-44, 46, 50, 56, 61, 113
hexagonus 24, 40
moseleyi 24, 40
planus 8, 20, 21, 24 (fig. 5), 39, 40-41; pl. 1; figs. 4, 5
politus 23, 39, 40, 45, 46
TUHOSUS 8, 24 (fig. T), 40, 42.44; pl. 2, figs. 4, 5; pl. 14, fig. 7
stevensi, Oklahomacrinus 107
stillativus, Stellarocrinus 109
strigosus, Plaxocrinus 47
stullensis, Qraffliamicrinus 124, 126
subcoronatus, Graffhamicrinus 124, 126, 127
subhemisphericus, Delocrinus 123
subtilis, Perimestocrinus 23
supinus, Oklahomacrinus 106, 107, 108
symbols for erincid parts 9

tactilis, Polusocrinus 102
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teneris, Perimesiocrinus
Texacrinidae

Tezacrinus
associatis
compactus
coniformis
gracilis
MIerruptius
wradiatus
PFrOYICSSUs
wddeni

tewani, Stellarocrinus
texanus, Stellarocrinus
Tholocrinus

foveatus

weatherbyi
Timorechinidae
topekensis, Perimestocrinus
Torpedo sandstone
torguatus, Schistocrinus
torguia, Caninia
Triceracrinus

moored

twinidus, Hupachycrinus
tumalosus, Plazocerinus
turbinatus, Haeretocrinus
Tyrieocrinusg

lawus
uddeni, Plarocrinus
wddeni, Texacrinus
Ulocrinus

americanus

blairi

bockshii

butisi

Cavern

conoideus

CONVETUS

doliolus

clongatus

globularis

goliathus

ndicus

kansasensis

nuciformis

occidentalis

SANYAMONENSLs

uralensis
undulatus, Corythocrinus
uralensis, Ulocrinus
Ureocrinus

bockshii

doliolus

globularis

nuciformis

INDEX

23

17, 21, 92-101

9, 14, 92, 93-96, 98, 99
94, 96

94, 96

15, 94, 95-96; pl. 1, figs. 1-3; pl. 16, fig. 6

92, 93, 94
94, 96

94, 96

94, 96

94, 93
109

110, 112

21

28 (fig. 12)
63

18, 19, 24
41

93, 99, 101
82

19, 23

19, 20 (figs. 8, 4), 24
80

47

92, 97

64

64

47, 112, 113

94, 96

9, 64, 65, 74-77
75

68, 75, 77

64, 66, 75

65, T4, 77

75, T7

75

4, 75, 77

75

=77, pl. 6, figs. 5, 6
75

75

75

65, 75, 77

66, 75

T5

65, 74, 77

75

128, 129-130; pl. 13, figs. 3-6
75

63, 64
64, 66, 75
5

75

66, 75
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Utharocrinus 17, 18-19, 20, 23, 35
fabulosus 24
Facilis 24
granulosus 18, 24
habitus 24
oreadensis 18, 19, 24
pentanodus 18, 19, 20
quinguacutus 18, 19, 2¢
Spinosus 924
topekensis 18, 19, 24

variabilis, Parethelocrinus 82, 85

virgilensis, Stellarocrinus 109

virginarius, Plagocrinus 47

Wann formation 18, 74, 120

Wapanucka formation 44 122

washburni, Haeretocrinus 97

watkinsi, Parethelocrinus 80, 82, 85

watghi, Graffhamicrinus 124, 126

weatherbyi, Tholocrinus 28 (fig.12)

Whiteocrinus 109
exculptus 109

wolforum, Graffhamicrinus 124, 126

Zeacrinitidae 112-114

Zeacrinus 112
discus 46
HO0TEST 46

Zeusocrinus 17, 21
foveatus 21



