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On a Crinoid with Movable Spines. By Henry S. Williams.
(Bead before the American Philosophical Society, Apri 20, 1883.)

Among the rarer forms of the second fauna of the upper Devonian, at
!]ltl base of the Chemung group, Ithaca, N. Y., is a Crinoid with some
"ltcr‘l*..-sting features,

- In its general characters it agrees with the family Platyerinide of Reemer,
“_“1'[1 falls under the section Hexaerinites as defined by Wachsmuth and

Springep ; s : e
SPringer in Revision of the Palocrinoidea, Pt. II, p. 66.
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It differs from the genus Hewxaerinus Austin, as generaily understood, in
possessing a well defined third primary radial similar in size to the second,
and from which the free arms abruptly diverge.

In respect of one character it differs fundamentally from all the known
representations of the genus, section or family ; and, in fact, from all
hitherto described Crinoidg, in the possession of slender, acicular gpines
which were free from the plates, and were evidently articulated by some
means upon elevated pitted tubercles on the surface of the plates of the
calyx, vault and free arms.

We find so-called spines on a few Crinoids, on the plates of the vault in
the genera Dorycrinus and Amphoracocrinus, and upon the calyx plates
of Rhodocrinus and other genera.

In all these cages, however, the ‘“spines’’ or tubercles consist merely of
thorn-like expansions of the plates, and, so far as I can learn, there is no
recorded evidence of the oceurrence upon any true Crinoid, of free spines
articulated to the plates as in the Echinoids.

In the absence of the spines themselves, the low rounded tubercles,
pitted at the apex, suggest resemblance to the mamelon of the Echinoids,
but in the specimens herein described, the spines as well as the tubercles
are represented.

Other specimens have been examined in which the pitted tubercles
alone are seen : the spines have been found in only a single locality, buf
there upon several individuals.

These specimens, like most of the fossils of the fine sandy shales of the
upper Devonian, are in the condition of hollow impressions preserving
searcely a particle of the original substance of the test, but the impressions
are beautifully perfect, showing the finest details of surface marking and
configuration. On the impressions of some of the glender spines, fine
longitudinal striee, invisible to the naked eye, are distinetly seen with a
good lens.

Palmontologists accustomed to throw aside these hollow impressions of
fossils in the Chemung rocks, as poor and worthless specimens, will be
surprised at the perfection in which all the surface details, external and in-
ternal are preserved.

Many minute characters are visible in such specimens that are rarely seen
in so called perfect specimens from limestone rocks, where the immediate
surface is very generally removed in taking the fossil from the matrix.

In the present case the specimens break along the cavities from which
the test has been dissolved, the inner and outer surfaces of the plates both
appearing, and the spines in place. That they were true spines, and not
prolongations of the plate surface is evidenced by the fact that the spines,
though in place, like bristles radiating from the surface, are in no case en-
tirely continnous with the impressions left by the removal of the plate ;
there is always a thin film of matrix separating the base of the spine from
the apex of the tubercles, to which in several cases they are closely ap-

proximate.
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When the spines are preserved in relation to the vault, although the
Specimen was crushed and thrown out of normal shape, the va®lt plates
and their spines were held together during the process of fossilization.,

The evidence is such as to suggest that the spines were united to the
Plates by a tough ligamentous attachment which withstood decomposition
long after the fossil was buried.

The calyx plates were thin and frequently occur detached, but the basal
Plates were thickened toward the center of the disk where they joined the
column, and were generally preserved together, though separate from the
rest of the calyx.

In studying this genus, I have examined several specimens which agree
With the typical form in the general character of the plates and the arms in
one case, and possess the pitted tubercles on the surface.

The most important among these is the original specimen of a figure is-
Sued by the New York State Museum with the name Platyerinus? puneto-
brachiatus.

The original is in the Museum of Cornell University. The name was
Proposed by Prof. Hall, but, as he informs me, the species was never de-
scribed, This, with several other undescribed species, was photographed
and the plate was privately distributed abut 1872, with names attached,
but with no deseriptions. The arms, the shape of calyx, and the plates
that were preserved, correspond in general with the A. fthacensis, but the
tubercles on the calyx plates are finer, more numerous, and the pitting
Very indistinet, and the basal plates are relatively larger than in the typi-
cal specimens of that species.” Hence we are led to believe that the Ham-
ilton species is distinct from the Chemung specimens, and even if it were
Properly described and published, it is probably safe to regard it as a
distinct species. Although the specimen shows no traces of the free
Spines, the nature of the tubercles leave little doubt of a generic identity
With Arthroacantha Ithacensis, and the Hamilton form may be called Ar-
throacantha punctobrachiata.

In the Museum of Cornell University are two specimens, each a portion
of the basal disc, which appear to be identical with A. punclobraechiatus.

One is marked Moscow shale, locality not designated ; the other is marked
Hamilton Period, Delphi, N. Y., and is on a soft dark shale with specimens
of F Tolidops.

Another specimen, generically identical, but too imperfect for specific
df!l-m‘nlilmtiml, i8 in the collection of Prof. 8. G. Williams, from the Hamil-
ton group at Ensinore Glen, Owasco lake, N. Y,

Dr. Charles Wachsmuth of Burlington, Iowa, informs me of having ex-
AMmined specimens of apparently the same species, said to have come from
Hamilton group, Ontario, Canada.

A single calyx plate from High-point, Ontario Co., N. Y., has large,
coarse tubercles, and the plate is evidently from a much larger specimen
t'!"m any seen at Ithaca, or in the Hamilton group, it is probably a dis-
tinet Species,
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A few detached calyx plates with similar surface markings, but propor-
1{tm:t1:ri_}-"H'nn_-_r,i_'.r and narrower than those of A. Ithacensis, were found in
another exposure of the rocks near Ithaca.

The tubercles were few and seattered, this may represent another spe-
cies. The eseneric characters of this new type of Crinoid may be defined

as follows :

Arthroacantha, nov. gen.

(From dplpov, articulation and ’geavde spine.) Calyx obconical or
broadly cup-shaped ; height about equal to the breadth. Basal disc broad,
ghallow, hexagonal, composed of three subequal plates.

Following the basal disc are six large subequal plates, five of which are
primary radials, and the sixth is the anal.

The first radials are slightly higher than broad with gently diverging
gides, the upper margin excavated by a deep covered notch occupying
about one third the total width of the upper edge.

In this notch lie the second radials, small and short plates which arch
outward and continue upward the rounded carination that begins on the
upper part of the first radial.

The third radial is triangular, smaller than the second and supports the
first plates of the free arms which start out from the radial at a broad angle.

The arms ard ten, and, in the typical species are several times as long as
the height of the calyx, and bifurcate at least twice, and broadly diverge
at each branching.

They are composed of plates which are narrowly wedge-shaped at the
base of the arm, the first two or three reach across the breadth of the arm,
but seriatim they become shorter, the wedge points more blunt, and the
outer portion of the margin more nearly parallel, and for the main part
of the arm the plates interlock along the median line, forming a zigzag su-
ture, the points of the plates from each side reaching less than two-thirds
across the surface of the arm.

Each arm plate bears a slender pinnule of five or more joints,

The anals are a little narrower than the first radials, and have less

diverging sides.’

The vault is composed of numerous small plates, and was probably low
and arching.

The surface of the calyx plates is beset with low scattered, rounded tu-
bercles, pitted at the apex.

The same tubercles are seen on the plates of the vault, a single tubercle
for each plate,

Upon the vault there are five narrow spaces, without tubercles, radiating
from the center; they consist of two rows of interlocking plates which
were probably thinner than the spine-bearing plates; all the intervening
plates have tubercles.

Along the upper rim of the calyx is a row of small plates which lack
the tubercles ; also, the tubercles are wanting on the second and third
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radial plates. The arm plates pretty generally have a small tubercle for
each plate, but there is an occasional exception.

From these tubereles proceed slender, acicular spines, bristling outward
from the ealyx and arms, and upward from the vault.

These spines were evidently movable, and articulated by ? ligaments or
? musele upon the pitted tubercles. The spines arve also pitted at their
bases,

The typical species, A. lthacensds, is from the base of the Chemung
group at Ithaca, N. Y., from a fine, sandy shale, containing Spirifera me-
socostalis, Productella speciosa, Strophodonta mucrondala, and other Che-

mung fossils, and the specimens are in the museum of Cornell University.

Arthroacantha Ithacensis, n. s.

This name is proposed for the typical species upon which the genus
Arthroacantha is founded, and the imperfection of the material and the
actual variation among the few specimens seen create considerable doubt
48 to what may be the permanent characters which distinguish the typical
form from other representatives of the genus. T will give therefore a par-
ticular account of the size and proportions of the parts of the typical speci-
mens, and remark upon the variations observed.

The general shape and features are described in the generic diagnosis.

The typical species hag the following dimensions :

MM.
Calyx, height....ov.es R R e e Al 0.0
breadth...:.s AT e L e B e e 18.0

Arma, thickness 4t DA8C .cesasscasassasassssanss 1.4

estimated Tength oo iiniiininans CHE e MR Vo
Stem, thickness at junction with calyx....... aatne o
Basal, radius from center of disc to base of 1st | A5
v o) R R R SRR e s e g Sl G J
1t radial, hefght. ... a0 N R e NPT R X
24 and 8d radials together. .. ovevasnssnsisssnass ; 1.1
lat Tadial; vidth Bt DRERL o vlaemmeia s e Saya Sre s 5.0
S 0 1 e g T i T e e 7.0
Tubercles, diameter about . ..... RoSRlalt E & A e AT 0.6
number on one basal plate............ 16-18
£ oane JAETAAIRL o e 21
Spines, length of longest, .covveeninnsann. S s LT
diameter at base .....cc0an B e e ik

The arms have ten to fifteen joints before they bifurcate. The calyx
Plates are marked on the inside by several distinet lines parallel with each
Other and with the outline of the plate, arranged concentrically like lines
of growth. This feature is not seen on the specimens from the Hamilton
Eroup.

There is considerable difference in size among the several specimens
from the typical locality, though the majority of specimens are about the
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dimensions given above. A large basal disk is seen with a radius of 12.2
mm., but with proportions of the other specimens,

Although the specimens show more or less distortion from pre-sure, it
is evident that the basal disk formed a low shallow cup, the depth of
which was about one-quarter the diameter.

The length of spines vary for the same individual. Those within the
protection of the arms, from the wvault plates, are more frequently pre-
served, and are longer than representatives of calyx spines seen on these
specimens, but one calyx spine is thicker than any vault spine, and is
broken off ; judging from this and the larger size of the tubercles, it is
probable that the calyx spines were fully as long and strong as those on
the vault. The spines are all very straight, slender, acicular, tapering
evenly to a sharp point, and are finely longitudinally striate on the sur-
face.

The number of the tubercles to each plate varies somewhat, and, com-
paring specimens of different size, it seems probable that their distribution
was uniform, and that the number increased with the size of the specimen.

This species diflers from the Arth. punctobrachiata of the Hamilton
group in the more distinet and less numerous tubercles on the surface of
the calyx plates ; the smaller size of the tubercles leads to the inference
that the spines were smaller in the Hamilton form ; the calyx plates were
apparently thicker in the Chemung species, and the second and third
radial of the specimen .Arth. punctobrachrete are higher than those of
Arth, lthacensis.

[n all these comparisons normal variation (of which we are ignorant),
the effects of different habitat upon relative development of parts, and the
distortion incident to fossilization, and the very limited and imperfect nature
of the material, lead us to spealk with diffidence both as to specific charac-
ter and as to specific limits.

The character of movable spines, were it not so anomalous for the whole
order, might be regarded as of only specific value ; on the other hand,
from a theoretical point of view it would not be unreasonable to establish
a distinct family for Crinoids possessing this Echinoid character.

[ have taken the view that for practical purposes the generic distinction
of this from eclosely related genera is the best that can be done with the
present material.

The character of a vault composed of two sets of plates arranged in ten
radiating and alternate series is suggestive, and calls for further investiga-
tion.

[ have discovered on one of the specimens—somewhat erushed, but ex-
hibiting the main part of the vault and spines in place—five radiating rows
of plates upon which there are no tubercles. In erushing, the folding has
takken place along the line of these rays, from which it is inferred that
these plates were thinner than the spine-bearing plates which fill the

spaces between them. These smooth plates seem to consist of two rows
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PLATE ILLUSTRATING ARTHROACANTHA ITHACENSIS, NOV. GEN, ET 8P,
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of interlocking plates radiating from near the center to the circumference
of the vault.

This observation persuades me that it is not improbable that the original
plates of Lepidocentrus eifelianus, described and figured by Johannes
Miiller, from the Eifel limestone of Rommersheim, which were detached
plates associated with spines similar in nature to those just deseribed and 7
borne upon similar tubercles, were plates from the vault of a true Crinoid
like Arthroacantha.

We have here a possible clue to a relationship between true Crinoids
and Perischeechinidse, which is worth following up by any palontologist
who may have good specimens of these rare forms of Echinodermata,

EXPLANATION OF PLATE.

Arthroacanthe lthacensis, nov. gen. et sp.

Fig. 1.—Calyx and part of arms, showing spines arising from plates of
calyx, vault and arms.
Fig. 2.—Diagram of the elements of the ealyx.
Fig. 3.—Enlarged view of part of the vault with spines attached.
g. 4.—Enlarged tubercle (b) and base of a spine (a), showing pit in top
of former and in base of latter.

Fig. 5.—8pine about three times natural size,

Fig. 6.—Arm-plates. (2) A few joints of arm ; external view, showing
tubercles and jointed pinnules., (&) Section of same,

Fig. 7.—Section of the stem at a distance from the calyx.

Fig. 8.—Lower termination of stem. All enlarged except Fig. 1.

TTee Role of Parasitic Protophytes. Are they the Primary, or the Secondary
COause of Zymotic Diseases? By W. N. Lockington.
! Y I {

(Read before the American Philosophical Society, April 6, 1883.)

Parasitic unicellular organisms or microbes, usually considered to belong
to the vegetable kingdom, are found, in some form or other, in the interior
of the higher animals, both when in their normal state of health, and when
suffering from disease.

Certain rod-like forms have received the generic name of Bacillus ;
spherical globules that of Micrococcus, while other shapes have been en-
titled Vibrio, Bacterium, and Cladothriz. The idea of those who gave
these titles was evidently that each of these forms is actually distinct under
existing circumstances,

Nomenelature has even proceeded farther than this, since such binomials
a8 Bacillus anthraces exist.




ImEE BHL

Biodiversity Heritage Library

Williams, Henry Shaler. 1883. "On a Crinoid with Movable Spines." Proceedings
of the American Philosophical Society held at Philadelphia for promoting useful
knowledge 21(114), 81-88.

View This Item Online: https://www.biodiversitylibrary.org/item/111841
Permalink: https://www.biodiversitylibrary.ora/partpdf/213637

Holding Institution
Harvard University, Museum of Comparative Zoology, Ernst Mayr Library

Sponsored by
Missouri Botanical Garden

Copyright & Reuse
Copyright Status: Public domain. The BHL considers that this work is no longer under
copyright protection.

This document was created from content at the Biodiversity Heritage Library, the world's
largest open access digital library for biodiversity literature and archives. Visit BHL at
https://www.biodiversitylibrary.org.

This file was generated 25 June 2023 at 12:27 UTC


https://www.biodiversitylibrary.org/item/111841
https://www.biodiversitylibrary.org/partpdf/213637
https://www.biodiversitylibrary.org

