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Diacnosts—Column coiled, columnals, nodal
and internodal, of truncate clliptical shape, paired
nodals with inward-directed cirri.

Occorrexce—Lower  Mississippian-Permian.

CAMPTOCRINUS sp.

Sieved shale samples have produced several
truncate clliptical columnals characteristic  of
Camprocrinus. The materials are not represented
well enough to allow specific identification.

Marerian axo Ocevrresce—Individual - columnals,
SUI 34443, Beech Creek Limestone, active quarry 2 miles
north of Hecker, 111

Family ACROCRINIDAE Wachsmuth &
Springer, 1885

Subfamily ACROCRININAE Wachsmuth &
Springer, 1885

Many excellently preserved acrocrinids have
recently been obtained from the lower Bangor
Limestone (middle Chesteran) and the lower
Monteagle Limestone (Genevievan) in Alabama.
The specimens show new details of morphology,
as well as ontogenetic stages, and serve as a basis
for revision of the generic concept of Aecrocrinus.

The smallest specimens of Acrocrinus shumard:
Yanpree (1853) from the Bangor Limestone have
only primibrach 7 in contact with the radial (PL
6, fig. 12). An ontogenctic scquence of specimens
shows that they have progressively more brachials
in contact with the radial with increasing size (PL
6, fig. 23, 10). Each radial is most commonly in
contact with four intercalary plates, but individual
cases of two and three were also observed. The
subanal series in these specimens is the same as
that observed in other acrocrinids, a single series
of plates consecutively diminishing in size prox-
imally.

About a dozen excellently preserved specimens
ol Amphoracrocrinus amphora (Wactsymuri &
Serincrr, 1897) were collected from the Platy-
crimites penicillus Zone, in the type area of Hunts-
ville, Alabama. The specimens are partially silici-
ficd and occur in a shale. Their state of preserva-
tion allows easy preparation which has exposed
morphologic details which have not been  dis-
cussed previously. The radials of larger specimens
of this taxon are proportionally wider than those
of small ones. Forms with clongate radial plates
illustrated by previous rescarchers are not mature
(fullsized) individuals. The vertical  grooves
sometimes found on sides of the calyx have been

interpreted by some authors as representing rest-
ing places for the arms (WacHsMUTH & SPRINGER,
1897, p. 809-810; Seminger, 1926, p. 112, 125;
Moogre & Strimere, 1969, p. 9). The recently
obtained specimens have grooves also, but they
are not always oriented longitudinally along the
calyx. Grooves are present wherever an arm or a
stem crosses the specimen and now are interpreted
as due to compaction of the arms against the
calyx after burial. Each radial is in contact with
3 or 4 mtercalary plates. Specimens most com-
monly have primibrach I reduced in size, with
primibrach 2 overlapping the sides of it and in
contact with the radial.  Acrocrinus shumards
commonly has secundibrach 2 or tertibrach 7 in
contact with the radial and a single minute
triangular primibrach is visible.

Amphoracrocrinus amphora occurs stratigraph-
ically below Aerocrinus shumardi. Because the
ontogenetic series of the latter species is known
to have a stage of brachial development like the
former, we consider that A. shumardi is a more
advanced species than A, amphora and judge
further that both species should be referred to
Acrocrinus.

The types of Aervocrinus alvestonensis Wricnr
(1938), are poorly preserved but the primibrach
series of one paratype is in place. The primibrach
series appear to be pentagonal and composed
of two brachials, Such an arrangement would
mean that the other brachials of an arm were not
in permanent contact with the associated radial.
The lower stratigraphic occurrence of A. alves-
tonensis (Visean, S. Subzone) accords with the
early ontogenctic sequence known in A, shumardi
and supports their assignment to the same genus.

The stratigraphic succession of the species
Aervocrinus  alvestonensis, A. amphora, and A,
shumardi is thought to represent a basic lineage,
A new species . constrictus, described  herein,
retains the coupled  primibrach  series like A,
alvestonensis. The new species 1s known to occur
in lower Chesteran strata and has a proportionally
narrower articular facet than A. alvestonensis.

Repositomrs.—Some of the better specimens of Aero-
erinns shumardt studied were collected by Ao W, Brisvien
and his wife, of Sheffield, Ala., and are reposited at the
Geological Survey ol Alabama (GSATC [88-1491). Other
materials collected by the Seoxcer Warers family of
Moulton, Ala., are reposited at Indiana University. Other
materials  are The of Towa,
Figured radial plate of A. shumardi is SUI 32558,

reposited  at University
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Specimens referred o Acrocrinus amphora are reposited
at The University of lowa and Indiana University. These
specumens . were obtained from a locality discovered by
Mrs. Merce Excresert of Huntsville, Ala,

Specimens referred to Acroerinus constrictus Burpick
& Srrimere, n, sp., are discussed later.

Genus ACROCRINUS Yandell, 1855

Acroerinus Yanvevr, 1855, p. 135,
Amphoracroerinus Moore & Stramevr, 1969, p. 9.

Type-Sercies.—Acrocrinus shumardi Y anpeLL,
1855: by monotypy.

Diacnosis—Calyx tall, urn-shaped, with un-
usually low, wide radials in mature specimens of
later species; distal articular facet of radials sup-
porting one primibrach in primitive species, but
a minute axillary primibrach 1, secundibrachs and
some tertibrachs in latest occurring species; each
radial in contact with four or less commonly three
intercalaries; 15 or more well- or ill-defined
circlets of intercalary plates between basals and
radials; primanal large, subanals arranged in
single series, each diminishing in size proximally.

Remarks—See  discussion  under  subfamily
Acrocrininae of this paper.

Occurrence—Upper Mississippian  (Genevievan-Ches-
teran), North America (USA) and Upper Lower Car-
boniferous  (Visean), Europe (England).

ACROCRINUS CONSTRICTUS

Burdick & Strimple, new species

Plate 6, fgures 1, 4-7, 9, 11, 13
Diacnosis—Calyx urn-shaped, widest at sum-
mit; basals with prominent basal Hange; about 15
circlets of intercalary plates; three or four inter-
calaries in contact with each radial; articular facet
0.5 as wide as radial, facing outward, and occupy-
ing projection of the radial which extends beyond
plane tangent to the subradial intercalary plates.
Descriprion.—Calyx tall urn-shaped, expand-
ing fairly evenly from basal circlet, widest at
summit, approximately twice as high as wide.
Two equal upflared basals, suture common to
them extends along plane which intersects middle
of radial 4 and anal series; basal circlet widest at
summit, about twice as wide as high, with dis-
tinct flange on basal plane. About 15 circlets of
intercalary plates; most plates hexagonal, minute
in proximal circlet, gradually increasing in size
distally, proximal intercalaries are about one-half
the size of the radials. Radials large, arcuate, in
contact except at CD interradius, about five-
sevenths as high as wide; size of each approach-

ing that of basal circlet; each radial in contact with
two interradial and one or two subradial inter-
calary plates; articular facet narrow, arcuate, about
0.5 as wide as radial, facing outward and some-
what upward and situated on protruding con-
stricted portion of the radial. Primanal large, ap-
proximately equal in size to radial; subanal plates
arranged in a single series, cach plate diminishing
in size proximally. Arms biserial, exotomous, and
axillary on primibrach 2, secundibrach 2, and
tertibrach 2, for a total of 6 arms per ray; com-
posite of axillary brachial series is wider than long
and constricted at mid-length, a few appearing
fused; only primibrach I in contact with the radial.
Circular column of thin nodals and internodals
of several diameters.

Remarks—dAcrocrinus constrictus Burpick &
STRIMPLE, n. sp., closely resembles A. alvestonensis
Wricnt (1958), A. amphora Wacusmurn &
Serincer  (1897), and A. shumardi YasoeLwn
(1855). All are similar in shape, approach similar
sizes in mature specimens, have about the same
number of intercalary plates in contact with the
radials, and have a similar number of intercalary
circlets. The new species has only primibrach 1
in contact with the radial, like A. alvestonensis.
The two remaining species have other proximal
brachials in contact with the radial (see discussion
under Acrocrininae of this paper).

Nasme—The name for this new species is from Latin
and refers to the constricted portion of the radial upon
which the articulating facer is situated.

MaveriaLs axp OccurRrReENCE —derocrinus constrictus
15 based on several nearly complete and fragmentary calyxes
from several localitics of approximate geologic  time
equivalents,  Crushed crowns (holotype SUL 32252, para-
types SUL 32801-32804), from which the arm structure
15 known, the base of a
quarry in the Pride Mountain Formation about 10 miles
cast of Hartselle, Morgan County, Ala. ($%, SE%. SEY,
sec. 33, T. 1 S.. R. 2 W.). The specimens oceur with
Staphylocrinus bulgeri Burpick &  Strimere  (1969)
about 50 feet below the Hartselle Sandstone. A weathered
cup of Talarecrinns sp. (SUL 32968) was collected from
loose materials in the quarry,

were collected in sitw from

A single fairly well-preserved  calyx  (paratype  SUI
34385) was collected in situ by Amer Priest, of Peru, Ta..
from the dark shaly facies of the lower Fayetteville Forma-
tion an northeastern Okla. (SW14, see, 11, T. 25 N.,
R. 21 E., Craig County).

A radial plawe with four attached intercalury  plates
(SUT 32805) and miscellancous basals and radials were
collected from a roadeut on the west slope of Round Top
Mountain about 2.5 miles cast of downtown Huntsville,
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Madison County, Alabama (SWY, NW!Y, SEN, sec
5.T.48., R 1 E), Material was collected from a shaly
portion of the lower Hartselle Sandstone, 3 to 12 fect
above the Monteagle Limestone, Talarocrinus is not known
from this exposure but 15 found about 30 feer below the
top of the Monteagle Limestone near this locality.

Another characteristic radial plate collected by E. R.
Ponr, of Horse Cave, Ky, s from a shale of middle
Golconda age, south of Millerstown, Ky, This locality
was discussed earlier in this paper,

Material from the Beech Creek Limestone, 2 miles
north of Hecker, N, consists of radial  plates  (SUI

34205a.b) and basal circlers (SUL 34206ab).

Subclass FLEXIBILIA Zittel, 1879

Order TAXOCRINIDA Springer, 1913
Genus TAXOCRINUS Phillips in Morris, 1843

Tyei-Seecies,—Cyathocrinus?  macrodactylus
Praceies, 18415 by subsequent designation.

Remarks—From  stratigraphic collections  of
Chesteran representatives of Taxocrinus available
at The University of lowa the gradual evolution
of Taxocrinus shumardianus (Hare, 1858) w0
T. whitfieldi (Hair, 1858) is easily discerned.
T. shumardianus has three brachials in each se-
cundibrach series and occurs in strata of Gene-
vievan and lowest Chesteran age. T. whitfieldi
has two brachials in each secundibrach series, and
occurs in Glen Dean (upper Middle Chester) and
higher stratigraphic horizons. Populations from
beds intermediate to the horizons reported above
include individuals referable to both of the above-
mentioned species, as well as individuals which
have two secundibrachs in some arms and three
in others,

Populations referable to Taxocrinus from the
Renault and Paint Creek Formations (lower Ches-
ter) in Hlinois, are assignable o T. shumardianus.
Almost all of the secundibrach series have three
brachials, Rarely, a secundibrach series in these
forms shows four or only two secundibrachs.
Taxocrinids from the Golconda Group (upper
Fraileys Formation), near Anna, [llinois, show a
predominance of secundibrach series composed of
just two brachials, but many individuals exhibit
a prominence of secundibrach series composed of
three brachials,

Populations of Taxocrinus whitfieldr are rep-
resented in collections from the upper Glen Dean
(Tar Springs?) in Pulaski County. Kentucky. A
few of these individuals have three secundibrachs

in some rays. Specimens from a higher Chesteran
unit, the Menard Limestone, near Chester, [llinois,
exhibit no variance in the number of brachials
within the secundibrach series.

If the population variances discussed above are
also reported by subsequent researchers, Taxo-
erinus will prove to be a valuable tool in inter-
preting Chester stratigraphy. Forms intermediate
w0 T. shumardianus and T. whitfieldi would then
oceupy a stratigraphic mterval about equivalent to
rocks of upper lower Chesteran through middle
Chesteran.  Variable populations of Taxoerinus
discussed in this paper arc assigned o Taxocrinus
sp. cf. T. whitfieldr,

The holotypes of Taxoecrinus shumardianus
and T. whitfieldt have interbrachial series in con-
tact with the basal plates. Populations of taxo-
crinids from Ste. Genevieve and  higher strati-
graphic intervals in Alabama show this character
to be variable. Many specimens ol T. shumar-
dianus from lower Chester horizons in Illinois
have all interbrachial series in contact with the
basals, whereas those from middle Chester strata
in the same region exhibit some variation in this
character.  Positioning of the interbrachials in
these populations is considered variable and not
of specific importance.

Taxocrinus huntsvillae  Sexaxcer  (1920) s
herein judged to be synonymous with 7. shu-
mardianus. The radials of the former species are
not commonly separated by the interbrachial series,
whereas those of the latter are separated, with
interbrachials series in contact with the basals.
This character could be enough to distinguish the
species, even though not all specimens assigned
to T, huntsvillae exhibit the mentioned character.
Specimens assigned to T shumardianus also may
have one or two interbrachials separated from the
basals. Species of Taxocrinus from the Chester
Series of [llinois most commonly show plates of
the interbrachial series in contact with the basals,
but those from Alabama have a slightly higher
percentage in which this is not true. The variance
is found in both T. shumardianus and T. sp. cl.
T. whitfieldi. Since the character discussed only
marks interrays of individual specimens, it is not
considered to be a criterion for separating species.

Other characters on which Taxocrinus hunts-
villae has been differentiated are not considered
valid. The types of the species come from the
Monteagle  Limestone  (Ste.  Genevieve)  near
Huntsville, Ala, Their small size is probably at-
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tributable to some environmental factor and the
rounded or arched backs of the arms largely de-
pends on preservation. Well-preserved specimens
of T. shumardianus also have highly arched
brachial series.

Occurrence,—Middle Devonian through Mississippian,

TAXOCRINUS sp. cf. WHITFIELDI (Hall, 1858)
Plate 7, figure 24

Forbesiocrinus  whitfieldi Havr, 1858, p. 632-633, fig.
104 , 1860, p. 88: Meexk & Wortnen, 1863,
p. 104; 1866, p. 243.

Unyehocrinus whitfieldi (Hall), Meeg & Worrnen, 1873,
p. 552-554, pl. 20, fg. 3.

Forbesiocrinus cestriensis Havw, 1860, p. 6G8-69,

Forbesiocrinus  parvns Wernerey, 1879, p. 138, pl. 1,
fig. 4a-b,

Taxocrinus wetherbyi Mituen & Guarey, 1895, p. 41-42,
pl. 4, Ag. 3-5.

Taxocrinus whitfieldi (Hall), Sewxcer, 1920, p. 382,
408-409, pl. 60, Ag. 1-11,

Remarks.—As discussed earlier, Taxocrinus
shumardianus (Havr, 1858) evolved o T. whit-
fieldi (Havv, 1858) by climination of one brachial
from each secundibrach series. Populations re-
ferable to Taxocrinus and intermediate to the
above species encompass forms assignable to both
species, as well as forms in which secundibrach
series of a single specimen may be axillary on
sccundibrach 2 or 3. Have (1860) described a
Chesteran  representative of Taxocrinus of the
latter type as Forbesiocrinus cestriensis. In this
paper, these intermediate forms are identified as
T. sp. cf. T. whitfieldi. Populations are necessary
to determine whether the secundibrach series are
variable. Slight variances (less than 10° ') occur
in populations of T. shumardianus. As far as
known, the variable populations of Taxocrinus
have a stratigraphic range about equivalent to
rocks of Golconda age.

A single crown herein referred to Taxocrinus
sp. cf. T. whitfieldi was collected from Chesteran
strata considered in the present paper. The crown
is flactened and distal portions of the brachial
series are missing. The rays are axillary on primi-
brach 3 of rays A, B, C, and D. Only primibrach
! of ray E is preserved. The primibrach series
of ray € and the right side of ray D are axillary on
secundibrach 2. The left side of ray D has only one
nonaxillary secundibrach  preserved. The left
secundibrach series of ray B is not preserved, The
right side is slightly disarticulated but apparently

axillary on secundibrach 2. No secundibrachs are
in place on ray A but a series of two nonaxillary
plates, apparently from the secundibrach series of
that ray, is located just above it. (One of the
secundibrach series on ray A4 most likely was com-
prised of three or more plates.) The basals of the
deseribed specimen are not in contact with the
interbrachials except in the CD interray.

Mareriar axp Occurrence—Partial  crown  (SUI
31178). collected on slab with Rhepocrinus sp. ¢f. R.
proboscidialis (SUL 34182) at active quarry in the Beech
Creck Limestone, 2 miles north of Hecker, 111

Several crowns (SUI 34454) which are thought to be
conspecific with the specimen described above are known
from the lower Favetteville Formation, near Vinita, Okla.

Genus ONYCHOCRINUS Lyon & Casseday,
1860

Tyee-Seecies.—Onychocrinus exculptus Lyon
& Cassepay, 1860; by monotypy.

Resmarks—Four species of Onychocrinus have
been reported from strata of Genevievan and Ches-
teran age in the United States. O. parvus MiLLer
& Gureey (1894) is a young individual with three
primibrachs per ray and may be synonymous with
O. pulaskiensis MiLLer & Gurrey (1895a). The
latter species is characterized by strong ramules
and has three primibrachs per ray. 0. distensus
Worrnin (1882) and 0. magnus WortHiN in
Worrhin & Meek (1875) have thinner ramules,
three or four primibrachs per ray, and are reported
from lower Chesteran strata. The rays of 0.
magnus are wider than those of 0. distensus,
Species of Onychocrinus which occur in earlier
Mississippian strata have as many as six primi-
brachs per ray. Similar to several other genera,
species of Onychocrinus exhibit a tendency to
branch on lower primibrachs in progressively
higher strata.

Ocevnrevece—Mississippan, North America (USA);
Lower Carboniferous, Europe,

ONYCHOCRINUS DISTENSUS Worthen, 1882
Plate 7, hgures 17-18, 26
Onychocrinus distensus. Wortnes, 1882, p. 31; ———,

1883, p. 307-308, pl. 29, hg, 5; Sernciw, 1920, p, 421,

436, pl. 73, fig. 5-8.

Remanks—Characters  which  differentiate
Onychoerinus distensus from similar species are
given in generic remarks of the genus concerned.

Several fragmentary crowns were collected.
One specimen consists of a cup with two primi-
brach series preserved. Ray / is axillary on primi-
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brach 4 and ray B on primibrach 3. Another
specimen consists of a well-preserved portion of
the distal arm segments. Many of the distal
axillary brachials in the latter specimen bear a
short, broad spine. Exteriorly, the brachial series
of both specimens are covered with low pustules
and granulations. A third specimen consists of a
cup with an attached stem and primibrach I of
rays A and D. Except in the €D interray the

basals of the first-described specimen are not in
contact with the interbrachials. Basals AB and
DE of the third specimen are enlarged and in
contact with the interbrachials.

MateriaL axp Occukrence—Cups with primibrach
series (SUT 34179) and distal brachial series (SUT 34180).
quarry in the Beech Creck Limestone, 1.5
miles northeast of Hecker, 1L, cup (SUL 34181), active
quarry in the Beech Creek Limestone 2 miles north of
Hecker, 1.

abandoned
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