- DESCRIPTION OF SOME NEW GENERA AND SPECIES
OF ECHINODERMATA FROM THE COAL MEAS-
URES AND SUBCARBONIFEROUS ROCKS
- OF INDIANA, MISSOURI AND IOWA,

BY 8. A. MILLER AND WM. F. E. GURLEY.

(That part of this article describing the fossils on the first four plates
was published in the April number of Vol. XIII of the Journal of the
Cincinnati Society of Natural History for the year 1890. The whole
article, with the ten plates was published by the authors and distributed
in a brochure on the 14th of June, 1830. The edition was limited and
it has had a very limited circulation in Indiana. Nearly all of the crin-
oids are from this State, and on account of the excellence of the work
the State Geologist made application to S. A. Miller for leave to repro-
duce it and for a loan of the plates from which to take electrotypes, and
we are happy to state both authors cheerfully united in granting the re-
quest. We have been thus enabled to produce a great paleontological
work describing and illustrating more than fifty new fossil species of
Echinoderms, the types of more than thirty of which were collected in
this State, and all of which may be found in our rocks, practically with-
out cost to the survey.—S. S. GorsyY.) - '

\

Last summer Sidney J. Hare, E, Butts and D. H. Todd collected a lot
of very fine crinoids in the Upper Coal Measures, at Kansas City, Mis-
souri, many of which have fallen into the hands of one of the authors of
this paper, Mr. Gurley. They are the finest specimens ever found in the
Coal Measures, and it is therefore a -pleasure to describe them. The
stone quarries in the Waverly or Kinderhook group, at Legrand, on' the
Chicago & Northwestern railroad, in Marshall County, Iowa, contains
some layers of yellowish, soft, sandy limestone, bearing the remains of
crinoids and other Echinoderms in a remarkably fine state of preserva-
tion, and Mr. Gurley visited the locality soon after its discovery and suc-
ceeded in obtaining a large collection. He has been an active collector
in the rocks of Indiana, Illinois, Towa and Missouri for many years.
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EUPACHYCRINID &, N. FAM,

The genera for which we propose the family name of Eupachycrinidze,
with the genus Eupachycrinus as a type, all belong to the Subcarboni-
ferous system and Coal Measures. The calyx is more or less globular or -
. bowl-shaped, and consists of five basals, five subradials, five primary first
radials, concave internally with a broad upper face, from one to three
azygous interradials and no regular interradials. There are one or more
brachials, and the arms are composed of a double series of interlocking
plates, which bear short pinnules. The column is small and round. We
_ include in the family Eupachycrinus, Delocrinus and Ulocrinus.

EUPACHYCRINUS MAGISTER, N, SP,
Piate 1, fig. 1, basal view ; fig. 2, azygous side view.

This species is very large; calyx low and broad, somewhat saucer-
shaped, bulged a little upon the azygous side, height about half the width,
sutuses deep, excavation extending about half the thickness of the plates,
plates very strongly tuberculated, tubercles conical, elongated and irregu-
lar in form and distribution.

The five basal plates are sunk in a cavity on the under side, projecting
only half their length beyond the column; even this projection is tuber-
cular; they form in the interior of the calyx a pyramid, which is pierced
at the summit by a five-rayed opening connecting with the canal in the
center of the column ; the points of the rays are rounded. The basal
plates are made pentagonal by the truncation made at the points of the
rays for the central canal. The diagrammatic views which have been
made of the basal plates in this genus are incorrect, in go far as they
indicate a pentagonal opening with the angles directed toward the sutures,
instead of truncating the plates with the concave depression for the five-
rayed opening to the columnar canal. The two basals on the azygous
side of the species before' us are larger than the others, being nearly as
large as the other three.

The subradials are very large, extendmg into the ba.sal cavity, and
curve very gently upward; three are hexagonal, the two longer sides unite
with the subradials, the two upper sloping sides, uniting with the first

“ radials, are a little shorter, and the two under sides, uniting with the
basals, are very short; two are heptagonal, the one upon the right of the
first azygous plate being much larger, and, except the two short sides
uniting with the basals, the other sides are of subequal length; the one
upon the left has, in addition to the two short sides uniting with the basals,
a short side adjoining the second azygous plate. Four of the first radials
are pentagonal twice as wide as high; the upper face is the full width of
the plates, and projects over the interior of the calyx, so as to give the
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appearance of having great thickness when viewed from above. The
other first radial, upon the right of the azygous plates, is quadrilateral,
except a very slight truncation by the second azygous plate below the
depth of the suture. The first radial is separated from the second or
brachial piece, on the outer face, by a wide suture, but within & crenated
ridge extends from one angle of the plates to another, forming a pentagon,
except as separated by the second azygous plate; the ridge has a furrow
upon the outer side in the central part of each plate, and within this there
is a wide expansion which supports the brachial and arm pieces. The first
azygous plate has four sides, rests between the upper sloping sides of two
subradials and the long under side of the first radial on the right, with
the shorter side abutting upon the second azygous plate. The second
azygous plate is hexagonal, curves inward and supports upon its two short
inner faces the third and fourth azygous plates side by side. The vault
and other parts unknown.

This species would seem to have its nearest affinity with E. tuberculatus,
which is described in the Geo. Sur. 111, vol. IT, p. 319. In that species,
however, the plates are covered with regularly disposed, narrow, promin-
ent tubercles, the tubercles being arranged in rows, while in this species
there is no such arrangement. E. tuberculatus is figured in Geo. Sur.
11, vol V, plate XXIV, figs. 9a and 9b, and the basal plates are propor-
tionally larger, and the under sides of the subradials longer, than they are
in the species under consideration, beside all the plates have a different
shape, and the sutures are not excavated so deep as in the species
before us. :

Found in the Upper Coal Measures of Kansas City, Mlssoun, and now
in the collection of William F. E. Gurley.

EUPACHYCRINUS SPHZRALIS, N. SP,
Plate I, fig. 3, basal view; fig. 4, azygous side view.

This species is large and constricted at the top of the first radials; calyx
somewhat like & widened or inflated sphere, width two-thirds greater than
height, sutures distinct but not so deeply excavated as in E. magister;
plates irregularly tuberculated, but tubercles not half as large as in E,
magister.

Basal plates are sunk in a cavity on the under side, and project less
than half their width beyond the column; subradials, large, extend into
the basal cavity and curve upward half the height of the calyx; three
are hexagonal and two heptagonal; first radials pentagonal, though the
one on the right of the azygous area has a very short truncated side
abutting upon the azygous plate; second primary radial, or first brachial
piece, smaller than the first and of similar form, except inverted, and

22—GEOLOGY.
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bears upon its upper sloping sides the free arms ; the one opposite the azyr.
gous side bears two arms, each of which has a single plate followed by a
double series of interlocking ones; the others support four arms each;
the upper sloping sides bear pentagonal plates, similar in form to the
second radisls, which are followed with a single plate that, in its turn,
bears a double series of interlocking ones.

There are fourteen large, long arms, composed of & doub]e series of in-
terlockmg pieces, rounded externally, and flattened upon the gides 8o
that, in an accumbent posmon they close somewhat like the arms of an
Ichthyocrlnus the arms in our specimens are spread out and the ex-
tremities are not preserved; pinnules numerous, but not very long; col-
umn round, and rather small for such a large crinoid.

This species has its nearest affinity with E. verrucosus, described in the
Trans. Chi. Acad. Seci., Vol. 1, p. 117, and ' re-described and figured in
the Report on the Paiseontology of Eastern Nebraska, page 150,

Found in the Upper Coal Measures, at Kansas City, Mo., and now in
in the collection of Wm. F. E. Gurley.

~

ULOCRINUS, N. GEN.
" (By., gfulos? solid, substantial ; krinon, lily.)

This genus has a more or less globular or pyramidal calyx, and is re-
lated to Eupachycrinus and Delocrinus. There are five basals, forming a
slightly convex pentagonal disc, or a low cup; they are of the same size
and usually anchylosed ; on the exterior of the cup the columnar extention .
is round, depressed below the surface of the plates and radiately furrowed
like the articulating faces of the plates of many crinoid columns; on the
interior, a star-like, colamnar opening truncates the basal plates with the
points of the five rays, between which there are radiating furrows for the
attachment of the ligaments. By this arrangement the points of the
basal plates are disconnected only by the star-like perforation.

There are five subradials, each one of which may be as large or ylarger o
than the five united basals, all regularly alternate with ;the basals and
have the same form, except that one may be truncated ‘by an azygous
plate. .

The ﬁrst primary radials are pentagonal and . regularly a.lternate with
the subradials, except as interrupted by an azygous plate, they are much
wider than high, the upper face is the full width of the plate and projects
over the interior of the calyx so as to make a broad artlculatmg face for
the first brachial piece ; the internal side of the first radial is concave, on
the upper face of the plates a furrow extends from one angle of the plates
to another, on the inner side of .which there is a crenulated ridge for the
articulating brachial piece, and an interior central depresgion and slight
concavity at the central internal margin.
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There are no regular interradials. A single largé quadrangular azygous
interradial rests obliquely between two subradials and two' primary
radials, and form- part of the wall of the calyx; upon an angle of this,
at the top of the calyx, a small plate intervenes and ‘projects- slightly
above the first radials. The column is round. Other parts unknown,
though very thick, heavy plates, bearing a spine like the first brachial
plate of a Delocrinus are found associated, and believed to belong to this
genus.

The cup formed by the basal plates- distinguishes- this. genus' from
Eupachycrinus- and Delocrinus, both - of which have a caneave base and
ah interior pyramid formed by the basals; the second azygous plate does
not truncate a subradial, and forms no part of the wall of the calyx in this
genus as it does in Eupachycrinus. « It is probably as nearly related. to
Delocrinus as it is to Eupachycrinus, though at first view it would -seem
to be more nearly related to the latter. Type ‘U. -buttsi. '

ULOCRmvs BUTTSI, N. SP.

Plate.l' s fig. B, » azygous side view; fig. 6, basalmew ,
" The calyx of this species is pyramida] or has the‘ form of half an ellipse,
elongated. The plates are moderately thick and convex externally so as
throw the sutures into wave-like depressions ; the sutures are distinct, but
the plates are not deeply beveled as is common in ‘many species of
Eupachyecrinus; the sutface was, probably, strongly granulous, as the
better preserved plates are rough, though evidently slightly worn.

The basal plates are large and form a cup about half as high as wide ;
the perforation for the columnar canal is pentagonal and star-like; the
subradials are very large and longer than wide, which preduces the
great length or pyramidal form of the calyx; four of the plates aré hex-
agonal and one heptagonal ; four of the first radials‘are pentigonal, wider
than long and truncated above the full width of the plates; the one on
the right'of the azygous side is possibly hexagonal, as one side may be
slightly truncated by the second azygous plate; the upper face of the
first radials bears a furrow extending from one angle of the plates‘to
another, behind which there is a narrow, crenulated ridge, on which the
second radials or brachial pieces articulated. The first azygous plate: is
irregularly quadrangular and rests obliquely in & notch on the top of a
subradial and below the under sloping side of the first radial on-the right,
but it does not reach-the second subradial. The second: azygous plate is
injured in our specimen, but it appears to have slightly truncated ‘one
angle of" the first azygous plate, and - the two abutting first ra,dxals at the
top of the calyx
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Found in the Upper Coal Measures, at Kansas City, Mo., and now m
the collection of Wm. F. E. Gurley. The specific name is in honor of
Mzr. E. Butts, of Kansas City, who has done a great deal to make known
the natural history of that vicinity. :

ULOCRINUS KANBASENSIS, N. SP.

(Plate 1, Fig. 7, azygous side view; Fig. 8, outline view regular side; Fig. 9, lop
view of calyx to show the prolongation of the first radials and contracted opening
of the ealyz; Fig. 10, basal view).

The calyx of this species is somewhat half-globular in form, though the
. height is more than two-thirds the width at the top; the plates are mode;-
ately thick and quite convex externally, so as to place the sutures in wave-
like depressions quite as deep as they are in U. buttsi; sutures distinct,
but the plates are not beveled ; surface granulous.

The basals form an equalsided convex pentagon, with a central depres-
sion for the star-shaped columnal canal; the subradials are each about the
size of the united basals, a little wider than high, all pentagonal and
nearly equal-sided, except the hexagonal plate supporting the lower face
ot the azygous plate. The first radials are pentagonal, except the one on
the left of the azygous plates, which becomes hexagonal by the very
slight truncation made by the second azygous plate; they are twice as
wide as high; the upper face is the full width of the plate, and extends
internally nearly one-third the diameter of the calyx; in the specimen
described, the width of the calyx is 1 inches, and the projection of these
plates ¢% inch, leaving the opening at the top of the calyx only one-half
an inch, while the great concavity on the inner side of these plates will
give an internal diameter of the calyx immediately below the top of the
first radial of nearly an inch; the upper surface is broader than it isin
E. buttsi; but the markings for the articulating brachials seem to be about
the same. _

The azygous plate forms part of the calyx, is quadrangular, nearly as
large as a first radial, rests obhquely between two subradials and the
under sloping side of the right first radial and a second under sloping side
of the left first radial; the upper angle éxtends about as high-as the upper
face of the radials, and is very slightly, if at all, truncated by an angle of
the small second azygous plate.

This species is remarkable for the great over-lapping or mtenor pro-
jection of the first radials, and in this respect exceeds all known species
of Delocrinus and Eupachycrinus. No part above the first radials is
known, but some equally remarkably thick brachial plates each bearing a
very large spine, occurring at Rock Creek, in Jefferson County, Kansas,
appear to belong to this species.

Found in the Upper Coal Measures at Kansas City, Mo., and now in
the collection of Wm. F. E. Gurley.
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DELOCRINUS, N. GEN.
N Euy., delos. manifest, clear; krinon, lily.

The species belonging to this genus are usually robust, calyx basin-
shaped,” arms broad, composed of a double series of interlocking pieces
joining neatly with each other, column round, plates thick, and surface
smooth or finely granulous, not sculptured; basals five, occupying a con-
cavity on the under side, and more or less hidden by the column, but
forming a little cone in the interior of the calyx; subradials pentagonal
and hexagonal, larger than the basals, the lower part inflexed by the
depression of the base to meet the basal plates, the middle regularly
arched, and the upper part forming a more or less acute angle between
the under sloping sides of the first radials; first radials wider than high,
pentagonal, upper face truncated the entire width of the plates and sep-
arated from the second radial or brachial plate on the outer face by a
strong suture, but immediately within a straight crenated ridge extends
from one outer angle of the plates to the other, on the upper face of the
plates, which is furrowed upon each side so as to form a toothed hinge
upon which the second radial or first brachial articulates; behind this
hinge, in the middle part of each plate, there is a depression or socket for
‘the reception of a tooth-like projection. On the other side of the second
radial or brachial, a dart-shaped furrow also extends on the upper side
along the line of union of plates, commencing just within the angle aris-
ing from the union of the crenulated ridges and extending to the interior
of the cup which receives a corresponding projection from the second
radials; second radials or brachials pentagonal, produced externally in a
more or less strongly developed spiue, and bearing upon the upper or
inner sloping sides the free arms, the first one or two plates of which are
gingle, but above these composed of a double series of interlocking plates
when the arms are closed the pinnules are within, and the body is com-
pact something like an Encrinus; there are no regular inter-radials; a
gingle azygous interradial rests upon the truncated upper end of a sub-
radial, between two first radials, and extends upward betwéen the second
radials or brachial plates. It is truncated at the upper end and followed
by a single piece, beyond which the connection with the vault or praboscis
is unknown. Type D. hemisphericus. !

The species upon which this genus is founded was first defined by
Shumard, under the name of Poteriocrinus hemisphericus, in 1858, in the
Transactions of the 8t. Louis Academy of Science, vol. I, p. 221 ; Meek,
in 1872, under the name of Scaphiocrinus (?) hemisphericus, Shumard, in
the Report on the Palwontology of Eastern Nebraska, p. 147, pl. V, fig.
1a, 1b, and pl. VII, fig. 1a, b, ¢, redefined and illustrated Cyathocrinus
inflexus of Geinitz, which is a distinct species as pointed out by Geinitz,
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though congeneric. In 1873, under the name of Scaphiocrinus (?) heri-
sphericug, Shumard; in Geo. Sur. Ill., vol. V, p. 561, pl. XXIV, fig. 5,
Meek, probably, correctly identified and illustrated this species. '

In 1880, in the Proceedings U. 8. National Museum, vol. II, p. 257,
White described a species under the name of Erisocrinus planus, which
was redescribed and figured in Hayden’s Twelfth Aun, Rep. Geo. Sur,
Terr., p. 127, pl. XXXV, figs. 5a and 5b, under the name of Erisocrinus
(Ceriocrinus) planus. Ceriocrinus being proposed and described as a
subgenus of Erisocrinus and a comparison made with the Poteriocrinus
hemlspherlcus of Shumard and Cyathocrinue inflexus of Geinjtz. Cerio.
crinus was preoccupied in the Echinodermata, by Koemg‘ and hence the
use of the word by White is not allowable. The genus here under con-
sideration and founded upon the Poteriocrinus hemisphericus of Shumard
is not a subgenus of Erisocrinus, nor does it have any near affinity with it,
probably not even family affinity, as will be apparent on the inspection of
the species of Erisocrinus which have been illustrated. Its nearest generic
relations are with Eupachycrinug or Uloerinus. The Erisocrinus planus of
‘White may not be congeneric with this species, because the small azygous
plate does not rest on a subradial, but stands upon two radials and projects
upward between two second radials. Only the calyx is known, and it may
be that other parts, when found, will distinguish it from this genus, or
posgibly unite it with Erisocrinus. We are inclined to believe that
Wachsmuth & Springer were not very careful in their examination of
these forms, for  when referring to the two species, hemisphericts and
planus, near the top of the page 254, pt. 3, Palxocrinoidea, they are made
to say, ‘ We, therefore, can not agree with White in considering the two
forms generically identical, and much less specifically,” and yet, near the
bottom of the same page they refer both hemisphericus and planus to
White’s proposed genus Ceriocrinus, and under the name of Ceriocrinus
hemisphericus they refer with approval to Meek’s identification in the
Report on the Palxontology of Eastern Nebraska, p. 147, which is simply
a reproduction of the inflexus of Geinitz, whick is a distinct species that
they recognize or the same page.

In the North American Geology and Palxonthology S. A. Mlller con
demned Ceriocrinus of White on the ground that the name was preoc-
cupied, and referred the hemlspherlcus to Eupachycrmus, the nearest
allied genus then described.

This genus, so far as known, is confined to the Coal Measures of the
‘Western States and Territories. We refer the following species 4o it:

Delocrinus craigi (Eupachyerinus craigi), Meek and Worthen, Geo.
“Sur. I, Vol. VI, p. 527, pl. XXXII, fig. 1, and 1la.

Delocrmus fayettensis (Eupachycrinus fayettenms), Worthen Geo. Sur
Hl., Vol. V, p. 565, pl. XXIV, figs. 10, 10a,

Delocnnus hemisphericus (Poteriocrinus hemlspherlcus), Shumard
Trans. 8t. Louis Acad. Sci., Vol I, p. 221, Type of the genus.
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Delocrinus inflexus (Cyathocrinus inflexus), Geinitz, Carb, und Dyas in
Nebraska, p. 62, pl. IV, figs. 20a, b, ¢, and doubtless the spines and some
of the plates and fragments of columns figured on the same page under .
the name of Actinocrinus sp. The spines figured by Meek in the Report
on the Palmontology of Eastern Nebraska, pl. V, figs. 2a,"2b and 2e,
under the name of Zeacrinus mucrospinus probably belong to this
species, while the form fig. 1 called Scaphlocrlnus (?) hemisphericus may -
be distinct. Delocrinus missouriensis n. sp.” And very doubtfully the
Erlsocrmus planus of White above reforred to.

DELOCRINUS HEMISPHERICUS, SHUMARD,

Plate I1, Fig. 8, side view, Showing azygous plate and first brachial, with spine; Fig. 9,
basal view of same ; Fig. IO inner side of brachial spine magnified two diameters.

Shumard defined this species as follows:

““The body of this species is subhemlspherlca.l concave belaw, and the
surface finely granulose

“The base is very deeply concave, pentagonal and completely con-
cealed from view when the column remains attached to the cup. The
five pieces of which. it is composed are of a rhombic shape, longer than
wide, and the interior edges nearly double the length of the exterior
ones.

“The columnar facet is circular, crenulated on the border; the central
perforation rather large and pentalobate. In the interior of the calyx
the base forms an elevated conical protuberance.

“The subradial pieces are thick and longitudinally recurved; four of
them are pentagonal, a little longer than wide, their superior edges gently
arched and slightly longer than the infero-lateral edges; the basal edges
are very short. The fifth subradial is hexagonal, its superior angle being
truncated to support an anal piece.

““ The first radial pieces are pentagonal, very massive, and as wide again
as long. The inferior edges are slightly concave and of equal Jlength in
three of the pieces, but on the anal side they are unequal. The superior
edge is nearly straight and rounded. The articular facet is very broad,
nearly horizontal, and furnished with a prominent transverse ridge, which
is situated nearest the external margin. Exterior to this is a sniall ridge
which-coalesces with the main one before reaching the extremity of the
pieces. Both ridges are strongly crenulated.

“ Anal pieces. Of these pieces only one remains in the specimen before
us. It is rather small, elongated hexagonal, and is wedged in between .
two of the first radials, above which it projects aboat half its length.

‘“ The secondary radials, vault, arms and column are unknown.

“ Dimensions. Height of calyx, .30; width, .90; height of ﬁrst radial
pieces, .26; width of same, .42.”
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His specimens were from Hinkston Creek, Boone County, and on the
Missouri River, near Lexington, while our specimens are from Kansas
City in the same vicinity. His definition is. complete, as far as it goes,
and we may add only that which our specimens disclose in addition.

The column is round and composed of alternately thicker and thinner
plates radiately furrowed near the outer cireumference of the articulating
faces; the second radial or brachial articulates upon the crenated ridge
on the top of the first radial; bears a tooth-like process that enters the
socket in the middle of the posterior part of the first radial, and lateral
processes that fill the furrows at the united joints of the first radials, and
bears a strong spine, externally, that is directed upward at an angle of
about forty-five degrees; the plates bear upon their upper inner sides the
free arms; arms, ten; the first plate articulates upon the serrated edge of
the second radial; the next plate is wide and thin, and above this the
arm consists of a double series of thick interlocking plates that make
coarse, Wide arms, depressed convex externally, and flattened upon the
sides almost as if cut by a knife, 80 as to close up tight like an Encrinus;
-the first azygous plate is truncated and subquadrate upon the upper face;
which is serrated near the outer margin for the articulation of the second
plate; beyond this the vault is unknown.

DELoCRINUS MISSOURIENSIS, N, SP.
Plate IT, fig. 11, side view showing column ; fig 12, basal view ; fig. 13, azygous side view.

This species may be distinguished at first view from D. hemisphericus
by the lower calyx and more angular outline, and the top of the calyx,
when viewed from below, presents a pentangular outline; the basals
extend slightly beyond the column, the subradials in the median part are
sharply convex, as distinguished from the gently arching plates in D.
hemisphericus and do not extend as high proportionally as they do in the
latter species, which reduces the height of the calyx. First radials regu.
larly convex in the middle part, but depreesed medially toward the upper
face of the plates, which produces the pentangular outline when viewed
from below. The second radials or brachials, while exposing a very wide
suture, are not quite as thick and do not stand as upright as they do in
D. hemisphericus and have a more slender spine. The azygous plate is
the same as in D. hemisphericus. The column is not as regular in the
alternate arrangement of the thicker and thinner plates as in D. hemis-
phericus, the larger plates project far beyond the thinner ones and some-
times there are two or more thinner plates between the thicker ones.

Found in the Upper Coal Measures in Kansas City, Missouri, and now
in the collection of Wm. F. E. Gurley.
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ZELSIOCRINUS, N. GEN,
Eiy., aisios, auspicious, coming at good time; krinon, Lily.

Column pentagonal, calyx bowl-shaped, plates smooth or finely granu-
lous, basals five, forming a pentagonal flattened or slightly concave disc,
- subradials rather large, four hexagonal and one heptagonal, and curving
upward so as to reach half the height of the calyx. First radials, five,
pentagonal, wider than high and truncated the entire width for the
brachials, one or more brachials in each ray supporting strong arms com-
posed of a single series of plates. Arms, ten, bearing pinnules.: No regu-
lar interradials. A single azygous interradial rests upon the truncated
upper end of a subradial, between two first radials, and is followed by two
plates that connect with the base of the proboscis. Proboscis, long, com-
posed of four series of gradually tapering plates bearing numerous trans-
verse respiratory fissures or slits on the sides of the plates.

The calyx of this genus bears some resemblance to that of an Eriso-
crinus, but the pentagonal column and azygous plate distinguish it. The
azygous plate truncates a subradial as in Delocrinus, but otherwise there
is no resemblance between the two genera. The long, flowing arms com-
posed of single plates and the remarkably large and peculiarly constructed
proboscis characterize this genus and distinguish it from all others. Its
family affinities would seem to be with the Poteriocrinidee, but probably a
new family should be defined for its reception.

HBIOCRINUS MAGNIFICUS, N. SP.

Plate II, Fig. 1, natural size of a specimen o3 it lies on a slab; Fig. 2, a free pro-
boscis nearly entire and only slightly twisted ; Fig. 3, portion of same magnified
23 diameters to show more distincily the respiratory openings; Fig, 4, an abnor-
mal branching proboscis ; Fig. 5, sectional end view of proboscis.

Calyx deep, bowlshaped, surface of plates finely granulous; sutures
distinct but nat beveled; basals forming a pentagonal flattened disc
having an outline about twice the diameter of tbe column; subradials
rather large, four hexagonal, one heptagonal, bending abruptly upward
from the union with the basals, the upper angle extending high between
the first radials so as to make the upper sloping sides of the hexagonal
plates much the longer; first radials larger than the subradials, about
one-half wider than high, all pentagonal with lateral and inferior sides of
~ equal length and upper truncated sides extending to the fullest width of
the plates; first brachial plates wide, short, rounded, separated exteriorly
from the first radials by a beveled suture; second brachials wide, short,
with long upper sloping sides for the articulation of the large arm plates ;
arms ten, long, round exteriorly and composed of short cuneiform plates;
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pinnules short and rather thick. Proboscis remarkably large, long and
composed of four series of gradually tapering convex, tuberculated plates,
somewhat similar in‘ appearance to four round tapering columns placed
together, giving transversely a subquadrate outline; .there is no azygous
or anal opening in the proboscis, but there are numerous transverse, res-
piratory fissures or slits in the longitudinal depressions; these slits exist
on both sides of every plate of the proboscis from the second brachials to
the very top; some specimens of the proboscis have one or more inter-
calated plates near the lower end, and all are more or less twisted. ' There
is a bifurcated proboscis in the collection which hag five series of plates
below the bifurcation, and three intercalated series at the bifurcation, so
that each branch has four series, which we have illustrated. It is an
abnormal specimen that may have resulted from an injury. The column
is small, pentagonal, tuberculated and bore cirrhi to a greater or less

- extent.

This speeles was collected in the Upper Coal Measures, at Kansas City,
and the specimens are in the collection of Wm F. E. Gurley, of Dan-
ville, Illinois. -

ZESIOCRINUS HARII, N. SP.

Plate I11, fig. 1, notural size as it lies upon a slad, .

This species is distinguished from A. magnificus by having proportion-
ally & much smaller and a smooth proboscis. The calyx is bowl-shaped;
column pentagonal; basals of moderate size; subradials convex and
extending half the height of the calyx; first radials wider than high;
first and second brachials and arms as in A. magnificus, but proportionally
smaller. The proboseis is much smaller in proportion to the size of the
calyx than it is in A. magnificus, and the exterior of the plates is smooth,
though the respiratory fissures in the two species are alike. This species
is thus founded upon the surface character of the proboscis, and the pro-
portionally larger calyx when compared with other pa,rts of the body and
arms.

These Kansas City fossils were collected in blue clay, where they were
remarkably well preserved; but some specimens. were injured. by, the
collectors, who undertook to wash them when no water should have been

. applied. Many of the specimens were found with the heads downward

and the arms spread out, leaving the base of the calyx upward, with the
strong proboscis pressed to one side, as shown in the illustration of this

_gpecies. -

From the Upper Coal Measures of Kansas City, and now in the collec-
tion of William F. E. Gurley. The specific name is in honor of Sidney
J. Hare.

¢
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HYDREIONOCRINUS PENTAGONUS, N: SP.

Plate 11, ﬁy 6, vieiv of azygous side, showing height of calyn and upper trmwated Jace
Jor second radials; fig. 7, basal view.

Calyx large pentagonal and exceedingly. depressed to the top of the first
radials; plates very thick and satures well defined ; basals rather large
and forming an octagonal ring around the end of the column, against the
faces of which the subradials and three of the radials rest; -subradials
small three triangular, one quadrangular and the other pentagonal, by
reason of supporting the first azygous plate; they are slightly convex, and
Lie in furrows made by the angular convexity made by the first radials;
first radials about twice as wide as high, the height not much exceeding
the thickness of the plates; the plates are hexagonal, highly convex,
depressed toward the sutures, and truncated upon the outer faces, 50 a8 to
give the ca.lyx a pentagonal outline; the depressions at the sutures appear
as furrows in the pentagonal outline of the calyx; first azygous plate
quadrangular, narrow, resting upon the upper sloping side of a subradial
and forming the bottom of the furrow between two first radials; second
azygous plate heptagonal, slightly truncating two first radials; column
round. ’

Second radials and succeedlng parts above unknown, and it is therefore
possible that this species is a Zeacrinus, but from the characters given the
inference is, it possessed the ventral sac of an Hydreionocrinus, beside the
latter genus had, so far as known, its greater development in ‘the Upper
Coal Messures, while the former is more characteristic of the upper part
of the Subcarboniferous or Kaskaskia Group. It is unnecessary. to com-
pare this. with any species heretofore defined, because it is easily recog-
nized by its strongly marked characters.

Collected in the Upper Coal Measures at Kansas City, and now in 1 the
cabinet of Wm. F. E. Gurley, of Danville, Illinois.

_ ONYCHOCRINUS ULRICHI, N. SP.
Plate 111, fig. 2, azygous side ; fig. 3, symmetrical side, natural size, °

Calyx depressed, saucer-shaped; plates finely granulous, sutures dis.
tinct; basals three, .extending slightly beyond the column; four of the
subradials pentagonal, the one opposite the azygous side being the larger
one and.all sharply pointed at the upper angle; the other one is hexago-
" nal with an upper concave articulating facet for the first azygous plate;
primary radials five in each ray, very gradually decreasing in size upward
and becoming more -and more sharply rounded; each one is wider than
high and the sutures are transverse, with the exception of a slight con-
cave central, extenor depression ; the fifth plate is angular in the central
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part of the upper face and supports the two series of brachials; the
brachials and arms are very short and thick, and the sutures between the
plates become more and more sinuous toward the extremities; the first
arm is given off at about the fourth brachial, and above this there are
twelve or more short, bra.nchmg, curving arms that form'a cluster at the
end of each ray.

The first regular interradial is large and octa.gonml it is followed by
three plates and these by five, and above they are smaller and more
numerous; four interbrachial pieces are visible in our specimen, and there
are probably more; the azygous plates are small, short, and sutures sin-
uous, .

Found in Keokuk Group, at mefordsvﬂle, Ind., and now in the col-
lection of Wm. F. E. Gurley. The specific name is in honor of Prof. E.
O. Ulrich, of Newport, Ky.

AGARICOCRINUS SPLENDENS, N. $P.
Plate 1V, fig. 1, side view with arma; fig. 2, basal view of same.

This species is of medium or rather under medium size; base concave;
surface granulous ; basals small; first radials small; second radials quad-
rangular, wider than long; third radials pentagonal, wider than high,
and supporting upon each of the upper sloping sides a thin brachial
plate, which is followed by another thin plate, having two upper slightly
sloping sides which support the regular interlocking series of the arm
plates; arms twelve, three in each ray adjoining the azygous side, and
two in each of the other three rays; they are a little longer than the
greatest diameter of the calyx, rather small and taper to a point; pin-
nules fine;- regular interradial areas narrow, the first plate resting be-
tween the second radials, which is followed by two smaller ones situate
between the third radials and the first brachials; azygous area having
one plate followed by three of nearly the same size, which give breadth
to the area between the third radials and the brachial plates; the column
is round and composed of alternately thicker and thinner plates. Our
specimens do not show the vault. :

This is a beautiful little species, quite different from any heretofore des-
cribed, and occurs in the Keokuk Group, at Crawfordsville, Ind. It is
in the collection of W, F. E. Gaurley.

BATOCRINUS MARINUS, N. SP.
HateIV,ﬁg.3.aid¢andbMview; fig. 4, oulline view of plates vn azygous side.

Species about the average size; calyx expanded at the arm bases so as
to be wider than high, and to make the openings through the vault from
the arm furrows at right angles to the calyx, surface of the plates flat-
tened and finely granulous; basals three, upright and forming a circle
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which appears as if it 'were the enlarged end of the column ; first radials -
wider and larger than the second and third together, three heptagonal
and two hexagonal ; the upper face is truncated for the second radial, and
the upper sloping sides support the first interradials; second radials .
quadrangular, a little wider than high; third radials wider than the sec-
" ond but not longer, pentagonal or hexagonal, the lower lateral sides
spreading 80 as to give the greatest width at the angles made with the
upper sloping sides; the upper sloping sides support the secondary radials;
secondary radials 2x10, wider than long, somewhat variable in size and
shape, the second one bearing upon its upper sloping sides a single tertiary
radial; the tertiary radials are succeeded by a double series of interlock-
ing arm plates; arms twenty, rather small, slender, gradually tapering
and composed of a double series of plates, alternately interlocking; in our
specimens they are coiled together on the vault around the base of the
proboscis ;, pinnules very numerous. Regular interradials five, the first
one polygonal, about as large as a first radial and nearly as large as the
other four; the first one is followed by two plaies and these by two which
are between the second secondary radials and the upper sloping sides of
the tertiary radials; there is one intersecondary radial in each area; azy-
gous interradials nine, the first one in line with the first radials and of
the same size; this is followed by three smaller ones, and these again by
three, and these by two which fit between the under sloping sides of the
tertiary radials; the proboscis is broken off in our specimen at the top of
the folded arms.

Found in the Keokuk G‘rroup at Crawfordsvﬂle Ind., and now in the
collection of Wm. F. E. Gurley.

BATOCRINUS JUCUNDUS, N. SP.

Plate IV, fig. 5, azygous side with arms; fig. 6, symmelrical view with arms removed,
showing proboscis.

Bpecies rather sma.ll calyx glohose, nearly as wide as high, height of
calyx a little more than height-of dome to the base of the proboscis; arm
bases very slightly projecting, and arm openings projected upward ;
surface of the plates smooth or finely granulous, more or less convex or
tumid ; basals three, short, upright, and forming a pentagonal ring around
the column first primary radials much wider and larger than the second
and third together on some specimens there is an elongated, transverse
tubercle on each one, the upper face is broddly truncated for the interior
face of the succeeding radial, and the upper sloping sides support the first
interradials; second primary radials quadrangular, one-half wider than
long; third primary radials wider and larger than the second, pentagonal
or hexagonal, the lower lateral sides spreading so as to give the greatest
width at the middle part of the plate or at the angles made with the upper
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sloping sides; the.upper sloping sides support the secondary radials;
secondary radials 2x10, wider than. long, the upper the larger, but both
of them variable in size and shape; six of them have upper sloping sides
for tertiary radials, while four of them bear only a single tertiary radial.
Each second secondary radial in the ray opposite the azygous side bears a
single arm, and qne of. the lateral secondary radials on each side. bears a
gingle arm ; , there are, therefore, only sixteen arms; a single plate follows
each tertiary radial, and above this the arm is constructed of two series of
small. plates alternately arranged ; the arms are rounded on the outer side,
gradually tapemng, and bear numerous long pinnules, composed of com-
paratively long pieces; regula.r interradials, in some areas two and in
others three, the first one polygonal and larger than any other plate above
he first primary radials; when it is followed by two interradials they are
together. no larger than a single secondary interradial; azygous inter-
radials eight or nine, the first rests between the upper sloping sides of two
basal plates and is in line with the first radials; it is followed by three
plates in the second series, and in one specimen three.plates in the third
series and in another four; these are followed by a single plate projecting
an angle up between the under sloping sides of tertiary radials; the vault
and - proboscis are constructed of. highly tumid polygonal plates; the pro-
baseis extends as far as or beyond the arms; column round.

. This is a handsome little species, distinguished by its sixteen arms and
the structure of the calyx from. all others.

Found in the Keokuk Group at Crawfordswlle, Indiana, and now in
the collection of William F. E. Gurley. '

DIcHOCRINUS CINCTUS, N. SP.

Plate IV, fig. 10, symmetrical side view,; fig. 11, azygous side, showing vault and
valvular opening; fig. 12, summit view.

Calyx obcénoidal, nearly twice as hlgh as wide, somewhat truncated at
the arm bases, except upon the azygous side, surface of the plates bearing
a collection of fine longitudinal lines. from the rim at the bage, over the
central, part of the first.radials, to the first rim plates, with fine transverse
lines between, especially near the top of the calyx; sutures not impressed,
and the transverse and longitudinal lines cross without -interruption; the
band ar rim at the base suggests the specific name.. The two basals form
a-little cup, the height of which is equal to the greatest diameter; they
are contracted above the base so as to leave a small, smooth, half-cylindri-
cal rim or band at the bottom of the cup; the first radials. are about
twice as long as wide, very gradually increase in width to ' the, upper
truncated end, which bears a concave facet, a little more than one-third
the width of the plate, for the attachment of the second radial or first
brachial piece; second radial thin, rounded; the third  radial a little
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thicker, rounded, and bearing upon its upper sloping sides the free arms;
arms ten, long, rounded externally, composed of a single seﬁés of thin
plates, bearing long, strong pinnules closely packed together.
‘ Regular interradials forming part of the vault, and standing but very
little above the upper truncated edge of the first radials ; first azygous inter-
radial as large as the first radials, inflected toward the vault and bearing fine
longitudinal lines in the middle and lower central part, and fransverse
lines on each side of these on the upper part; the succeeding plates cover
a moderately convex ridge, expanded a little above the other part of the
vault, which extends to the side of a central nipple occupymg the summit
of the vault, and at the junction there is a valvular opening, but it is
not connected with the central elevation; this nipple-like elevation is
covered with very small polygonal plates, and from the lower part of it
five ambulacral ridges radiate to the second and third radials, which
ridges are covered with minute polygonal. plates. The column is round
and ‘composed of thin plates with sharp projecting edges.

Found .in the Kinderhook or Waverly Group, at LeGrand, Iowa, and
now in the collection of Wm. F. E, Gurley. ‘

POTERIOCRINUB GRANILINEUS, N. 8P.
" Plate IV, fig. 7, natural size.

Calyx low, basin-shaped ; sutures well defined; basals small and hidden
by the column ; subradials small, hexagonal, except one .on.the azygous
gide, which is' truncated at the top and heptagonal ; first radials wide,
short, pentagonal, and truncated on top, where they have their greatest
width; second radials quadrangular, short, wider than the first, and having
the greatest width at the upper truncated surface; third radials wider
than the second, pentagonal, very short, with steep upper eloping sides,
which are slightly curved to receive the free arms; armsshart, composed
of short cuneiform plates, so strongly arched in the middle as to form a
subangular ridge down the back of all the rays, on which the granules
are so united as to form a keel; all the arms preserved in -our specimen
(six in number) bifurcate on the sixth plate, and above this the bifurca-
tions are irregular, one of thewa bifurcating on the fourth plate, and others
do not seem to bifurcate at all; the arms are flattened so as to fit closely
together as in Zeacrinus; pinnules not observed ; the first azygous plate
is inserted obliquely between a subradial and the upper sloping side of a
first radial, with the truncated lower end resting against another sub-
radial ; this plate is pentagonal; the second’ azygous plate rests upon the
first above mentioned subradial, and between the radials on the left and
upper ‘sloping side of the first azggous plate ‘on the right; the higher azy-
gous plates are ot shown in our specimen; the column s rather small
and obscurely pentagonal near the head.
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The surface of the plates of body and arms is strongly granulated, and
this, with the angularity of - the arms and the union of the granyles form-
ing a sharp ridge or keel down all the rays, strongly characterize this
species, and suggests the specific name. It probably belongs to that
branch of the genus Poteriocrinus for which Wachsmuth suggésted the
name Pachylocrinus,

Found in the Keokuk Group at Crawfordsvxlle, Ind., and now in the
collectlon of Wm. F. E, Gurley.

POTERIOCRINUS CRAWFORDSVILLENSIS, N. SP.
Plate IV, fig. 8, natural eize.

Species large, robust; calyx obconoidal, expanding very gradually from
the large column, longer than wide, and composed of smooth, rounded
plates with well-defined sutures; basals large, widening but little up-
ward, pentagonal, about as wide as high; subradials longer than wide,
expanding but little upward; those shown in our specimen hexagonal, the
two on the azvgous side probably heptagonal; radials pentagonal, very
little wider than high, the articulating surface occupying the entire width
of the plates; the second radial or brachial plate in the ray opposite the
azygous side is pentagonal, about as high as wide, rounded, and supports
upon its two upper sloping sides free arms, one of which bifurcates on the
third plate above, and the other does not divide; the arms are robust,
long, very slowly tapering, rounded, and composed of thick cuneiform
plates ; column large, round, composed of thicker and thinner plates, the
articulating faces of which are marked by radiating furrows, which show
the serrated edges. Proboscis and other parts unknown.

This species belongs to that branch of Poteriocrinus for which Wach-
smuth proposed the subgeneric name of Scytalocrinus. Its characters
are very strongly marked,.and it resembles P. missouriensis, from the St.
Louis Group, about as much as it does any other species in the genus.

It was found in the Keokuk Group, at Crawfordsville, Indlana, and be.
longs to the collection of Wm. F. E. Gurley

.

POTERIOCRINUS VERUS, N, 8P.
Piate 1V, fig. 9, natural size.

Specimens medium size ; calyx obconoidal, expanding very gradually,
as long as wide, and composed of smooth rounded plates ; sutures distinct;
basals pentagonal, standing upright, nearly as high as wide; subradials
hexagonal on the symmetrical side, about one-half larger than the basals
and a little longer than wide; radials pentagonal, wider than high, a little
smaller than the subradials, convex, truncated the entire width of the
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plates with suture gaping; there are five brachials in two rays and seven
in the other, in our specimen before a bifurcation is reached. These
plates are nearly as long as wide, round externally, and very slightly con-
stricted, and the sutures are gaping; the last one has very steep, upper-
sloping sides for the arms; arms ten, long, composed of very long con-
stricted plates with slanting, gaping sutures; proboscis long., Our speci-
men shows five subquadrate plates where the ayms are hroken away,
‘indicating that the proboscis extended nearly or quite to the ends of the
arms. Column round, and a.rtlculatmg faces of the plates radiately
furrowed.

" Found at Cra.wfordsvﬂle, Indiana, in the Keokuk Group, and now in
the collection of Wm. F. E. Gurley. \

SCAPHIOCRINUS MA_NUS, N, 8pP.
Plate I V 2 fig. 13, azygous side, natural size.

General form of calyx and arms havmg a fancied resembla.nce to a
hand ; calyx cup-shaped, height about the half the diameter at the top,
plates convex and sunken at the angles of the sutures; basals hidden
within a shallow depression surrounding the end of the column; sub-
radials hexagonal, except one on the azygous side which is truncated at
the top and heptagonal; they are larger than the basals, and about half
as large as the first radials; first radials pentagonal, one-half wider than
high, convex at the upper part, truncated the entire width, and separated
from the brachials externally by a wider suture. There is only a single
brachial in each ray, and it is rather larger than a first radial, pentagonal,
constricted, angular and supports on its upper sloping sides the free arms; .
the two arms on the left of the azygous plate and the one on the right -
bifucate on the eighth plate, and the second arm to the right of the
azygous plates bifurcates on the tenth plate; the plates are very slightly
wedge-shaped, and have their thickest margins produced into nodes, the
alternate arrangement of which gives the arms a rough aspect ; pinnules
coarse, making the head appear full and dense. The first azygous plate
rests between the first two radials, the under side of the first radial on the
right, and the second and third azygous plates; the second azygous plate
is of the same size as the first, rests on the truncated end of a subradial,
and abuts upon a first radial and brachial on the left, the first and third
azygous plates on the right and another azygous plate at the top; the
third azygous plate is a little smaller, and abuts a brachlal on the right.-
Column and vault unknown.

Found in the Keokuk Group, at Crawfordsville, Indiana, and now in
the collection of Wm. F. E. Gurley.

23—GEOLOGY.
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ACTINOCRINUS GRANDIS, N. SP.
Plate V, fig. 1, symmelrical side; plate VI fig. 1, azygous side.

' This is a very large species and proportionally very long; the plates are
thick, angular, and deeply sculptured; our specimen has a length of 2
inches, diameter at the top of the third primary radial 1% inches, at the
top of the basals % inch, height of basals } inch; the sutures are
"depressed, and while the ornamentation resembles that oh Strotocrinus
regalis, the ridges are stronger and sculpturing deeper; the radial ridges
are high, so that a transverse section above the middle of the first radials
is pentagonal; there are deep depressions between the arms, giving a
pentagonal outline when seen from above, and this is strongly marked
because the vault rises but very little above the radial ridges extending to
the bases of the arms.
_ Basals three, pentagonal, standing npearly upright, and forming a deep
bowl-shaped cup having a length more than half its diameter; first
primary radials very large, longer than wide, three hexagonal and two
heptagonal ; second primary radials about as wide as long, hexagonal;
third primary radials heptagonal, wider than long, and supporting upon
the two upper sloping sides the secondary radials; secondary radials
- forming the basal support of the arm-like projections, hexagonal, and
supporting upon their upper sloping sides tertiary radials; first regular
* interradial hexagonal, about the size of second primary radidls, supported
_ between thie upper sloping sides of the first primary radials and the under
sloping sides of the second primary radials. Thisis followed by two
hexagonal plates nearly as large as the third primary radials, and these by
three plates, and above the plates graduate through a depressed and
-sunken area into the plates of the vault; first azygous plate about as large
as a primary radial, hexagonal, and resting upon two basal' plates;-it is
followed by two hexagonal plates about as large as the second primary
radials, and these by three plates nearly as large as the third primary
radials, and these by four plates, and above the plates graduate through a
depressed and sunken area to the vault; the vault is covered with small,
tumid, polygonal plates; the arm openings are directed upward almost at
right angles to the radial ridges from the central area of the vault.
Found in the Keokuk Group, in Washington Couuty, Indlana, and now

in the collection of William F. E. Gurley,
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 TAXOORINUS SUBOVATUS, N, 8P,
Plate V, fig. 8, symmetrical side.

General form of body and arms subovate; basals very small and ex-
tending but slightly beyond the column; subradials so small as to allow
the middle of the first radials to come in contact with the basals, and yet .
they project up sha.rply between the radials; primary radials four to each .
ray, which increase in width but not in length, the first one being rather
longer than the second, and the second a little longer than the third, and
the latter as long as the fourth; there are three secondary radials in some
‘of the rays, and four in others the next bifarcation of the rays takes
place on the third, fourth or ﬁfth plate, as shown in our example; the
sutures between the plates are moderately sinuous; regular interradials
two, the first one long and situate between the first, second.and third
primary radials on one side, and the second, third and fourth on the
other, the second being a little smaller, extending to the second secondary
radial, but not- truncating it; column round, tapering a little below the
“calyx,_and showing minute crenulations, caused by the furrows on the
arhculahng faces of the plates. Other parts unknown.

Found in the Keokuk Group, pear Canton, Indiana, and mow in the
collection of Wm, F. E. Grurley E

FORBESOCRINUS SPECIOBUS, N. 8P.
Plate V, fig. 8, symmelrical side view ; :ﬂg. 9, basal view,

Species of mediumsize; plates highly convex or tumid, and depressed
at the sutures; sutures between the radials sinuous; calyx constituting
more than balf the length of the body, though wider than high; basals
small ; subradials small but extending one angle high between the
radials, reaching nearly to the first azygous plate; primary radials four in
each series, plates more than twice as wide as hxgh the first one heptago-
nal, the second and third hexagonal by reason of joining two interradials
at each end, and the fourth pentagonal and supporting upon its two upper '
sinuous, sloping sides the secondary radials ; secondary radials ‘three in
each series, twice as wide as high, the first two hexagonal, the third hep-
tagonal, the two upper sinuous edges sloping very little; tert.lary radials
from four to eight in the different rays,.and the next division more un-
equal and irregular, the bifurcation not taking place in some rays until
the tenth or twelfth plate is reached. Throughout the rays the sutures
are sinuous, the upper face being concave; the sutures are all well de-
fined; the ends of the arms are .infolded; regular interradials about
twenty in each area, the first oe the larger and resting upon the upper
sloping faces of the first two primary radials; this is followed by two
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plates, and these by three, and above these the plates are polygonal of
unequal size and extend as high as the commencement of the tertiary
radials; intersecondary radials from four to six ; intertertiary radials two,
one following the other in direct line; azygous area like the regular inter-
radial areas, except it may be slightly wider in the middle part.

Foind in the Keokuk Group, in Wa.shmgton County, Indiana, and now
" in the collection of William F. E., Gurley.

CYATHOCRINUS OPIMUS, N. SP.
Plate V, fig. B, symmetrical side, natural size.

Species short and plump; calyx one-half wider than high, plates
smooth, sutures in depressions; basals forming a flattened pentagon about
twice as wide as the thickness of the column; subradials more than three
times as large as the basals, larger than the first radials, standing up-
right, highly convex, and protuberant; first radials one-half wider than
high, rounded, pentagonal, truncated nearly the entire width above, and
having a deeply concave outward sloping facet for the reception of the
brachial pieces, There are two brachials in each of the two rays preserved
in our specimen; the first is wide and thin, and is separated from the
first radial by a gaping suture; the second is equally as wide but a little
higher, and supports upon its upper sloping sides free arms. The arms
are robust, round, and each one bifurcates again on the second plate; twe
of these bifurcate again on the second plate, and one is observed to bifur-
cate on the third and another on the fourth, and the other arms are so -
injured that the bifurcations can not be determined. The arms after each
bifurcation are of unequal size and bifurcate irregularly. The plates of
the arms are slightly constricted in the middle, making the arms angular
externally, and the sutures are slightly gaping, or one plate projects
slightly beyond the other. The arm on the left of the two described does
not divide on the second brachial, but it is not exposed eo as to allow
proper definition. The column is round, a small part of the ventral sac
is exposed on the right side of our specimen; the azygous side and other
parts of this species are unknown.

This species will be readily distinguished by its short, plump form, nip-
ple-like subradials and the frequent bifurcations of the arms. It is not
without some hesitation that it is referred to the genus Cyathocrinus.

‘Found in the Keockuk Group at Crawfordsville, Ind., and now in the
collection of Wm. F. E. Gurley.

POTERIOCRINUS ARCANUS, N. SP.

Pulate V, fig. 4, symmetrical view. .

This species has a rather long, subcylii.ldrical head, when the arms are -
closed. Calyx obconoidal, plates rounded, sutures depressed, basals bent
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upward from the column and forming a small cup; subradials larger than
the basals or first radials, as long as wide and rounded so as to leave the
sutures in depressions; first radials wider than high, convex, sutures
depressed, upper face horizontally truncated the entire width of the plate,
and suture gaping; second.radial or brachial longer than wide, rounded,
constricted and supporting upon its upper sloping sides the free arms;
arms ten, long, rounded externally, and slightly flattened on the sides so
as to permit them to close tightly together; plates long and very slightly
cuneiform below, but becoming shorter and more cuneiform above; pin-
nules short and coarse; column round and composed of thicker and
_thinner plates. Azygous side and proboscis unknown.

Found in the Keokuk Group, in Washington County, Indiana, and now

in the collection of Wm. F. E, Gurley

SCAHPIOCRINUS BONOENSIS, N. SP.
Plate V, fig. 6, symmetrical side; fig. 7, azygom‘éi_da.

All the plates of the body and arms are angular and present a very
rough aspect; calyx low, plates sharply angular in the central part, and
sutures in angular depressions; basals small, hidden by the column; sub-
radials about as high as wide, standing nearly upright; hexagonal, except
the one on the azygeus side, which is truncated at the top and heptagonal,
and each one is produced into an angular node at the central part; first
radials pentagonal, about one third as high as wide, sharply angular at
the upper central part, horizontally truncated the entire width of the
plate on top, where the suture is gaping; second radials quadrangular,
about one-third as long as wide, sharply angular, longitudinally, in the
central part, sutures gaping; third radials pentagonal, about half as high
as wide, sharply angular in the central partand supporting arms upon the
upper sloping sides.

The arms divide on the sixth plate, except one which appears to be
abnormal and bifurcates on the eighth; above. this the bifurcations are
not uniform, one arm after each bifurcation does not again divide, while
the other one continues to divide to the sixth bifurcation’; the divisions
are all on one side of an arm, which, commencing from the third primary
radial, we may call the inner side, for the single or non-bifurcating arms
are thrown toward each other in each of the five radial series as in
Zencrinus; the arms are angular externally, each plate having a sharp
node on the upper central part, those on which the bifurcation of the arms
takes place being most prominent. The plates are slightly cuneiform, and
the nodes do not, therefore, follow each other in direct line, but project
slightly on one side and then on the other in zigzag order.

The azygous plates are sculptured the central part of each being the
most prominent; the first one is inserted obligely between a subradial and
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a first and second radial; the second azygous pla.te is much larger than
the. first, and truncates a subradla.] above this the plates are as usital in
this genus - The column is pentagonal and plates nodose. '

Found in the Keokuk Group, at Bono, Indiana, and now in the collec-
tion of Wm. F. E, Gurley.

: ,'-A‘BROTOCRINUS, N. GEN,
‘ "Ety.;abfotos, immortal ; krinon, lily. .

Calyx low, bowl-shaped; basals five, occupying a shallow concavity ;
subradials hexagonal, as high as wide; first radials pentagonal, wider
than high, truncated horizontally the entire width of the plates, sutures
gaping ; brachial or second radial constricted in the middle and beanng,
upon its upper sloping sides the free arms; arms bifurcate frequently
and bear plnnules no regular interradials. First BZYZOus plate of the
same form and in line with the first radials, resting between the upper
sloping sides of two subradials, horizontally truneated the entire width
above and' having a gaping suture; second azygous plate constricted in
the middle and horizontally truncated on top;. above: this numerous

plates form a single longitudinal series until t'hey graduate “into-the
proboscls Column obscurely pentagonal at the head and becoming
round below _

This genus probably belongs to the family Potenoerxmdse, type A.
cymosus.

ABROTOCRINUS OYMOSUS, N. SP.
Plate V, fig. 2, azygoua side view, natural siée

Tlns 8.4 large species, having a low calyx, in proportmn to. the great
lengt.h ‘of the arms, and a peculiar enlargement of the plates at each
bifurcation of the arms, giving them a knobby aspect ; “plates granulops,
not sculptured, sunken at the angles, and sutures well defined; calyx
low, bowl-shaped, height about half the diameter; basals occupying a
concavity at the bottom ; subradials bending abruptly upward, having a
height equal to the greatest width; first radials pentagonal, pointed -

" below ;- about.twice as wide as hlgh horizontally truncated at the top the

entire width and having a gaping suture; second radlals or brachials
pentagonal larger than the first radials, nearly as long as wide, rounded
externally, constricted at the sides, very tumid in the upper central part,
with steep upper sloping sides for the free arms.-

The first arm plates-are rapidly contracted from the top of the second
radials so-as to leave a convex knob-like elevation at:the bifurcation;
the arms are round externally and bifurcate on the seventh and eighth
plates; they increase in size toward the bifurcation, and at the point of
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bifurcation become proportionally more tumid than the rays are at the
division on the second radials. Both arms bifurcate at regular distances,
g0 that there are more than fifty arms before the divisions cease to take-
Place, and there is a swelling at every bifurcation similar to the last above
descrlbed Below the bifurcations the plates are round, externally, and
very slightly cuneiform, but above the last bifurcation the plates become
quite cuneiform, and more or less nodose in zigzag lines, as is common
-with the arms of Scaphiocrinus. Pinnules long and numerous,
- First azygous plate as large as a first radial and of the same form, with
. & gaping suture at the top; second azygous plate rapidly tapering up-
-ward and horizontally truncated at the top. ., Above this ten plates are
visible in a single longitudinal series .before the. series is covered by the
overlapping arm on the right. Column obscurely pentagonal near the
calyx, but soon becoming round below; the central canal is pentagonal,
and a circle of denticulations exists on the artlcu]atmg face of each
plate just within the perip éiy o
- Found in the Keokuk Group, in Washington County, Ind and now
in the collection of Wm. F. E. Gurley.

~

GONIOCRINUS, N. GEN.
-Ely.; gonia, an angle; krinon, lily.

Calyx small, basin-shaped, plates convex or angular; basals five,
smal] extending beyond the column; subradials five, about the same
size as the basals; first radials larger, wider than long, and supporting
on the slightly concave upper faces, a little shorter than the width of
the plates, the brachials; brachials, three in each ray, flanged at the
sides; arms resembling Scaphlocrmus No regular interradials; azygous
interradials, consisting of a series of plates, the first one like a first
radial and resting upon the upper truncated face of a subradial, which
is followed by plates very much like the brachials, which form a convex
arm-like appendage that curves in toward the proboscus at or above the
base of the free arms. A small azygous plate also exists on the right
side of the area, résting between the upper sloping sides of the two sub-
radials and the under sloping sides of a first radial and the azygous
plate which truncates a subradial. Column pentagonal, bearing cirrhi,
composed of thicker and thinner plates; canal pentagonal Type G.
sculptﬂls
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(GONIOCRINUS SCULPTILIS, N. sP.

Plate V1., fig. 2, symmetrical side, natural size ; fig. 8, same magnified more than two diam- 4
elers; fig. 4, left side of another specimen magnified a little more than {wo diamelers ;
fig. 5, azygous side of same. :

Calyx small, short, basin-shaped, truncated at the top; plates thiek,
angular, sutures sunken at the angles; basals five, small, extending be-
yond the column and forming a rim at the base of the calyx; subradials
five, about the same size as the basals, angular, sutures depressed and
sunken at the angles; first radials wider than high, convex longitudin-
ally, angular, sutures depressed and sunken at the angles; slightly con-
cave facet above, about two thirds the width of the plates, for the
articulation of the brachials ; brachials, three in each ray, the second one
a little longer than the first, and the third longer than the second, and
bearing upon its upper sloping sides the free arms; the central .part is
convex and the sideg flanged, but the different series do not come in
contact, and the plates of the proboscis may be seen, in our specimens,
between the brachials. Arms ten, angular, plates flanged, and giving oft
armlets or remarkably long, coarse pinnules, at irregular distances,
.generally on the second or fourth plate, but never alternately. These
armlets are supported on the sloping sides of arm-plates axillary in-
character, and are composed of short plates. A small, quadrangular
azygous plate is inserted between the upper sloping sides of two sub-
radials and the under sides of the right first radial and the second
azygous plate ¢ the second azygous plate truncates a subradial and is in
line with the first radials and of about the same size; the three following
plates are of the same size as the brachials and form a prominent, con-
vex ridge to the third brachials, when the series abruptly. curves under
the arms. Column pentagonal, and bears numerous cirrhi; columnar
canal pentagonal, the angles of the pentagon notching the basal plates
and corresponding with a pentagonal opening that separates the sub-
radials.

Found in the Waverly or Kinderhook Group, at Le Grand, Iowa,
and now in the collection of Wm. F. E. Gurley.

It is quite likely the species described as Cyathocrinus harrisi should
be referred to this genus. It is certainly nearer to this genus than it is
to Cyathocrinus, We refer this genus to the Poteriocrinide.

BATOCRINUS POCULUM. N. SP.

Plate VI, fig. 6, symmeirical side, showing part of the arms; fig. 7, azygous side view,
showing the broken end of the proboscis; two broken arms are crowded out of place to
the right.

Calyx urn or bowlshaped, medium size, vault moderately convex,
proboscis small, subcentral; plates granular, sutures so indistinet as to
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be traced with difficulty; besals thick, depressed for the coluran below,
and forming a smooth rim at the base, without indented sutures; first
radials very large, nearly as high as wide, two hexagonal and three hep-
tagonal, smooth, sutures indistinct, upper face very slightly arcuate ;
second radials quadrangular, short; third radials a little larger than the
second, but both together not as large as a first radial; secondary and
tertiary radials small.

Armg twenty, large, composed of a double series of 1nterlock1ng
pla?tes, above the second tertiary radials; pinnules long, numerous; arm
openings to the vault.directed outward at right angles to the calyx.

Regular interradials four, the first one very large, irregular, having
eight unequal sides; this is followed by two rather small elongated
plates, and these by a minute plate. Azygous area very large, bulgmg
out, the first plate in line with the first radials and of the same size and
form; this is followed by three plates, larger than second primary
radials, and these by four, the central two being small and nearly on a
line with the third primary radials, and these are followed by three
small plates. Possibly there may be one or two minute plates above
these, but if so the sutures in our specimen are too indistinct for their
determination. ,

The vault is moderately convex, but slightly depressed toward the
proboscis, and composed of unequal polygonal, convex plates. Pro-
boscis small, cylindrical, and near the lower end composed of smooth,
elongated plates. Column round and radiately furrowed toward the
circumference, as shown by the plate within the basal depression of our
specimen.

Found in the Waverly or Kinderhook Group, at Le Grand, Iowa, and
now in the collection of Wm. F. E. Gurley.

BATOCRINUS FACETUS, N. 8P,

Plate V1, fig. 8, view of the right side. of a specimen, showing there are only three arms in
the first radial series on the right of the azygous side.

Calyx medium size, half globular below the arms and conical above,
with a subcentral proboscis, plates convex and more or less angular,
sutures depressed ; basals forming a pentagonal disc nearly covered by
the column; first radials about one-half wider than long, upper face
concave ; second radials quadrangular, nearly as long as the first radials ;
third radials about as large as the first radials, and supporting on the
upper slightly sloping sides the secondary radials; second secondary
radials wider than the first secondary radials and of about the same
length; two tertiary radials in each of the three series, the second one
having the characters of a brachial. There are no tertiary radials in the
series opposite the azygous side, and consequently there are only two
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. arms in that series, and there are tertiary radials in only one branch on
the right of the azygous area, and hence there are only three arms in
that series. Arms seventeen, long, composed of a double series of inter-
locking plates bearing long pinnules.

Regular interradials four, the first one large and having nine mdes,
this is followed by two plates, each of which is longer than wide, and
these by a single plate. Azygous area wide and having eleven plates;
the. first one is as large as a first regular interradial; it is truncated on -
top' by a small quadrangular plate and bears upon each of its upper
sloping sides a plate fully as large as itself; these are followed by three
smaller plates, the central one being the larger, and these again by three
smaller ones, which are followed by a single plate resting between the
upper &loping sides of the two plates on the right of the area. There are
two 'small intersecondary plates in the right radial series, secming to fill
the space that would have been occupied by the regular plates if there -
had been four arms in the series instead of three. The vault is covered -
with unequal, tumid, polygonal plates. Column round, composed of
thicker and thinner plates; columnar canal pentagonal Height of

proboscis unknown, |

Found in the Keokuk Group, near Canton, Indlana, and now in the
collectmn of Wllham F E. Gurley.

BATOCRINUS' CANTONENSIS, N. 8P,

Plate VI, fig. 9, azygous side, showing probosc:s

Calyx medium size, obconical below the arms and conical above, with
a large, long, subcentral proboscis, plates conical or having angular
nodes in the form of transverse ridges, base truncated; basals large,
thick, forming a wide rim at the bottom, indented at the sutures, first
radials a little wider than high; hexagonal, convexity in the form of a
transverse ridge; second radials small, quadrangular, half as wide as the
first. radials; third radials small, pentagonal, very short, a little wider
than the second radials and bearing upon the upper sloping sides the
secondary radials; two secondary radials in each ray, wider than high,
having transverse angular nodes, the upper plates each bearing upon the
upper ‘sloping sides a single tertiary radial; the’ tertlary radlals have a
concave upper face supportmg the free arms.

Arms twenty, openings to the vault directed upward. Above the
first two plates the arms consist of a double series of interlocking plates,
flattened on the external face of the arms, and toward the upper part
more or less depressed and the interlocking ends of the plates beanng
small nodes. Pinnules long, numerous. -

Regular interradials three, one following the other; first one as large
as a first radial, very protuberant and having nine sides; the second one

f !
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~ about half as large, and hexagonal or pentagonal; the third one small,

pentagonal and situate between the second secondary radials and’ a.buttmg
the under sloplng sides of the tertiary radials. Azygous area Wlde, inter-
radials seven; the first one heptagonal, resting between the upper slop-
ing sides of two basals and between the first radials, and supporting
three azygous plates, the one on the right being the larger. These are
followed by three plates, the one on the right being also the larger one,
and extending its upper angle between the under sloping sides of the
tertiary radials.

The vault and proboscis are composed of very nodose, almost spini-
iform plates. The proboscis extends beyond the end of the arms. Col- -
umn round, composed of thicker and thinner plates, the former project-
ing beyond the latter ; columnpar canal pentagonal.

Found in the Keokuk Group, near Canton, Indiana, and now in the
collection of Wm F. E Gurley. :

Pommocamus SPARTARIUS, N. SP.

Plate VI, ﬁg 1, view of the right side, showing part of the azygous aren and part of the
column.

Calyx low, somewhat obconoidal, one-half wider than high, sutures
distinct, plates smooth; basals low, forming a pentagon about one-half
wider than the thickness of the column with the angles sharply elevated
between the under sloping sides of the subradials; subradials a little
wider than high, one on the azygous side heptagonal, the others prob-
ably hexagonal; first radials ome-half wider than high, rounded,
pentagonal, articulating surfaces occupying the éntire width of the
plates, and sutures gaping ; each ray has two brachials; the first one is
the larger, a little wider than long and rounded externally; the second
is shorter than the first, rounded and supports upon its two steep sloping
sides the free arms; the arms are rounded externally, bifurcate twice,
making forty arms, and are composed of slightly cuneiform plates; the
first bifurcation takes place on the eighth plate in some rays, and on the
" tenth plate in others; above this the bifurcations are irregular, and occur
from the fourteenth to the twenty-elghth plates; pmnules numerous, but
rather small for the size of the arms.

The azygous area is rather wide, the first plate is pentagonal, a little
smaller than a subradial, rests upon the upper sloping sides of two sub-
radials and between the first radial on the right and the azygous plate
on the left, and is truncated at the top for the third azygous plate; the
second azygous plate is pentagonal, about as large as the first, rests upon
the truncated upper end of a subradial and between a first radial on the
left and the first and third azygous plate on the right, and is truncated
at the upper end for the fourth plate; the third azygous plate is
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hexagonal, rests upon the first azygous plate with the first radial and
first brachial on the right and the second and fourth azygous plate on
the left, and above this the plates graduate into the proboscis.

Columm round and beanng long cirrhi at irregular distances from each
other.

- The specimen illustrated is on a slab and looks much like a little
broom, which suggested the specific name.

Found in the Kinderhook or Waverly Group, at Le Grand, Iowa,
and now in the collection of Wm. F. E. Gurley.

~ POTERIOCRINUS SCOPA, N. SP.
" Plate VIL, fig. 2, azygous side.

Calyx low, somewhat obconoidal, about twice as wide as high, sutures
distinct, plates smooth, basals low, upright ; subradials about as wide as
high, one on the azygous side heptagonal, the others probably hexagonal;
first radials one-half wider than high, rounded, pentagonal articulating
surfaces occupying the entire width of the plates, and sutures gaping, a
gingle brachial in each ray, longer than wide, rounded externally and
contracted on both sides, bears upon its upper sloping sides the free
arms; the arms are rounded externally, bifurcate twice, making forty
arms, and are composed of slightly cuneiform plates; the first bifurca-
tion occurs on the eighth plate; the second bifurcation takes place in
each arm from the tenth to the eighteenth plate; pinnules numerous but
not large.

The azygous area is very wide and displays a wide proboscis; the first
plate is pentagonal, a little smaller than a subradial, rests upon the upper
sloping sides of two subradials and between the first radial on the right
and the second azygous plate on the left, and is truncated at the top for
the third azygous plate; the second plate is pentagonal, about as large as
the first, rests upon the truncated upper end of a subradial, and between

~a first radial on the left and the first and third azygous plate on the
right, and is truncated at the upper end for the fourth plate.

Column round, and bears long cirrhi at irregular distances from each
other. The resemblance to a little broom suggested the specific name.

This species is distinguished from P. spartarius by having only one
brachial plate in each ray, a lower calyx, and wider proboscis and
azygous ares.

Found in the Kinderhook or Wayverly Group, at Le Grand, Iowa, and
now in the collection of Wm. F. E. Gurley.
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POTERIOCRINUB GENISTA, N.‘, 8P,
Plate VII, fig. 8, azygous side.

Calyx low, somewhat obconoidal, more than twice as wide as high,
sutures distinet, plates smooth, basals low, slightly spreading; subradials
about twice as wide as high, one on the azygous side heptagonal, the
. others probably hexagonal; first radials one-half wider than high,
rounded, pentagonal, articulating surfaces occupying the entire width of
the 'plates, and sutures gaping; there is a single brachial in the ray on
the right of the azygous area, rounded externally, contracted in the
middle and bearing upon its .upper sloping sides free arms; the ray on
the left of the azygous area has two brachials, the first one is the larger,
a little wider than long, rounded externally and slightly contracted in
the middle, the second is shorter than the first, rounded, and supports
upon its upper sloping sides free arms; the arms are rounded externally,
bifurcate twice, making forty arms, and are composed of slightly cunei-
form plates; the first division takes place in some arms on the sixth
plate, and in others on the eighth plate; the second division takes place
in each arm from the tenth to the twentieth plate; pinnules rather
small.

The azygous area is very wide and the plates are arranged as in P,
scop®; column-round and bears long cirrhi at irregular distances. The
resemblance to a little broom suggested the specific name.

This species is much like P. scops, and possibly should not be separated
from it, but it is distinguished from it by having two brachials in the ray
on the left of the azygous area instead of one, and differs in some of the
details of the arm structure, especially in having the first division in some
- of the arms take place on the sixth plate instead of the eighth. The
specimens of P. spartarius, P. scope and P. genista, which we have illus-
trated, are on the same slab, which also bears two other specimens of P.
spartarius and one of P. scopw. They are all light-colored. The slab is
from Le Grand, Iowa, and is in the collection of Wm. F. E. Gurley.

.

POTERIOCRINUS LEGRANDENSIS, N, SP.

Plate VI1I, fig. 4, symmetrical side, natural size ; fig. 5, symmeirical side, magnified ;
fig. 6, azygous eide, magnified,

Species small, calyx obconoidal, height about two-thirds the greatest
diameter, plates smooth, basals small, forming a low pentagonal cup;
subradials comparatively large, height and width sub-equal ; first radials.
nearly as high as wide, very convex and much depressed at the separat-
ing sutures, so as to give them the appearance of brachials, truncated
the entire width above, and separated from the brachials by a  ping
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suture; a single much-elongated brachial, rounded, and contracted in
the middle, supports upon its upper sloping sides, in each radial series,
the free arms.

The arms divide on the sixth plate, making twenty arms. The arms
are rounded, plates comparatively long, cuneiform, and project alter-
nately for the attachment of coarse pinnules, which gives the arms a
rough aspect. Azygous area wide, and plates arranged as in other species
of this genus. Column, round. _ ‘

Found in the Waverly or Kinderhook Group, at Le Grand, Towa, and
now in the collection of Wm. F. E, Gurley. :

POTERIOCRINUS CANTONENSIS, N. 8P.

Plate VIII, fig. 3, symmetrical side ; fig. 4, azygous side, but the figure is.slightly in-
" correct, as the first plate resls between the upper sloping sides of the subradials, and
the artist mistook a blemish for the suture.

. This species is very slender, and, including the arms, when not com-
pressed, nearly cylindrical ; calyx forms a little cup having thick, some-
what angular plates, depressed toward the sutures; basals small, forming
a flattened pentegonal disc gbout twice the diameter of the column;
subradials larger, standivg nearly upright, and depressed at the sutures;
first radials much larger than the subradials, convex, and projecting exter-
nally near the upper face, where they are truncated the full width, and
have gaping sutures separating them from the single brachial plates;
brachial plates long, contracted in the middle, and having very steep
upper sides for the articulation of the free arms; arms ten, no division,
and composed of a single series of plates, which are long in proportion
to the size of the arms, the first one being very long; azygous plates
rather small, the first one having an unusually long side abutting upon
the second plate, but as usual in this genus, it rests between the upper
sloping sides of the subradials and the under sloping side of the right first
radial ; the second azygous plate is very long and narrow, being so
nearly pointed Below that it elightly truncates the subradial. By reason
of an injury to our specimen at this place, the artist mistook the lines
made by the blemish for the sutures, and overlooked the true suture lines,
so there is a slight error in the illustration in this regard. Column,
round. , .

Found in the Keokuk Group, near Canton, Iudiana, and now in the
collection of Wm. F. E. Gurley.
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ONYCHOCRINUS CANTONENSIS, N. 8P.
Plate V1L, fig. 9, azygous side, natural sne

Calyx low, basm—shaped plates smooth, sutures dlstmct basals three,
extending beyond the column, forming a pentagon one-third wider than
the diameter of the column; subradials five, comparatively small; not
more than half the size of the first radials, two of them pentagonal, two
hexagonal and one on the azygous side heptagonal, with sides unequal,
the upper one being sinuous in the middle for the reception of a.small
azygous plate; radials five in each series, well rounded, wider than high,
very gradually tapering to the bifurcation on the, fifth plate, sutures
iransverse between the.first, second and third plates, but sinuous in the
middle part of the fourth; arms or secondary rays very short, the
bifurcations taking place on every third plate until the extremities are
clustered together like & little, clinched fist at the end of each radial
series ; the sutures between each of the arm plates are slightly sinuous
in the middle part; first regular interradial about. the size of a sub-
radial ; others not determinable from our specnnen azygous interradials
very small, our specimen showmg seven plates in a row; column round,
composed of thin plates in the upper part, tapering in size downward
for a short distance, when the plates become proportionally thicker and °
finally having a thickness equal to ‘half the diameter of the column,
articulating faces of the plates connected near the surface of the column
by fine radiating lines which give the sutures a crenulated aspect.

Found in the Keokuk Group, near Canton, Indiana, and now in the
collection of Wm. F. E. Gurley.

RHODOCRINUS SCULPTUS, N. BP.
FPlate V11, fig. 11, view of the azygous area, right radial series and one inierradial ares.

Calyx deep, bowl-shaped, sides swelling but little, plates thickened,"
convex, and pointed in the center with more or less well defined ridges
connecting the subradials 'and radials, sutures depressed; basals small,
extending but little beyond the column; subradials"comparat'ively large,
thick, upright, giving the base of the calyx a truncated aspect, pointed
or highly convex at the central part of each, with a ridge extending to
the adjoining first radials; first radials about two-thirds as large as the
subradials, pointed in the center, and bearing a ridge connecting them
with the second radials; sécond radials smaller, quadrangular, a little
longer than wide and bea,rlng a central longitudinal ridge; third radials
pentagonal about the same size as the second radials, convex in the
‘central pa,rt and bearing a single secondary radial upon each of the
upper slopmg sides; secondary radials pentagonal, about as large as the
third primary radials, and supportlng free arms, which, at first, are
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directed almost at right angles to the top of the calyx; the arms
bifurcate on the fifth plate, and the adjoining arms in each radial series
again bifurcate on the third plate, giving to the species thirty arms;
arms small, short, rounded externally, and composed of a single series.
of short plates in the lower part, but above the second axillary plate,

composed of a double series of mterlocklng plates. Pinnules strong and
numerous.

Regular mterradmls seven, the first one pentagona.l a little smaller
than a first radial, and pointed in the center; this is followed by two
smaller plates, and these by two that fill the space between the third
radials, and these by two smaller ones that connect with the plates of
the vault. Azygous interradials, seven, the first one hexagonal, larger
than a first radial, pointed in the center, with ridges conneecting it with
adjoining plates; this is followed by three plates, the middle one ex-
tending higher than the others, and these by three smaller plates. A
ridge extends from the subradial over the plates in the central part of
the azygous area, as distinctly marked as that which crosses the three
primary radials.

The calyx of this species resembles that of R. kirbyi, but our speci-
men is light colored, while all of the kirbyi from the same locality are
dark colored. It is distinguished by having no second secondary radial
or brachials and by the smaller and' differently constructed arms.

Found in the Kinderhook or Waverly Group, at Le Grand, Iowa,
and now in the collection of Wm. F. E. Gurley.

RHODOCRINUS CAELATUS, N. SP. ,
Plate V11, fig. 10, view of azygous area, right radial series and an interradial area.

Calyx deep, bowl-shaped, plates sculptured, and bearing prominent
radial ridges that give it a somewhat pentagonal outline; sutures de-
pressed ; basals small, extending but little, if any, beyond the column;
subradials comparatively large; first radials larger than the subradials,
heptagonal, and bearing ridges that radiate.to each adjoining plate;
second radials hexagonal, less than half the size of the first radials, a
little smaller than the second, pentagonal, and supporting upon each of
the upper sloping sides a single secondary radial; secondary radials
about the same size as the third primary radials, pentagonal, protuber-
ant, and support free arms; the arms are round externally, and bifur-
cate on the fifth plate; the first four plates are cuneiform and have
gaping sutures; there are twenty arms, and above the bifurcation they
are composed of a double series of interlocking plates; pinnules numer-.
ous and strong.

Regular interradials, seven; the first one pentagonal, much smaller
than a first radial; it is followed by two smaller plates, and these by two,
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and the latter by two smaller ones that unite with the plates of the
vault. Azygous area wider between the secondary radials, and plates
larger than in the regular interradial areas.

Column large, round, and composed of thicker and thinner plates, the
former of which projects beyond the latter. ’

The calyx of this species resembles that of R. nanus, though the
plates are more deeply sculptured, and differ some in their relative pro-
portions, while the arms are much like those of R. watersianus. Our
specimen is light colored. Certain species from Le Grand are invariably
dark colored, while others are invariably light colored. This is a
peculiarity not known to us as prevailing at any other locality. .

Found in the Waverly or Kinderhook Group, at Le Grand, lowa,
and .now in the collection of Wm. F. E. Gurley.

Z AECRINUS DUBIUS, N. SP.
Plate VII, fig. 7, symmetrical side; fig. 8, azygous side.

Calyx very small in proportion to the other parts of the body, forming
a low cup, not half as high as wide, plates smooth, convex, sutures dis-
tinet, and generally beveled; basals forming a small disc scarcely ex-
tending beyond the column; subradials small, first radials larger than
subradials, one-half wider than high, convex, and much depressed at
the side suture, giving them the appearance of brachials, truncated the
entire width above, the suture gaping; two brachials in each ray of

“about the same size as a first radial, the upper one being axillary for
the support of the free arms.

The arms divide twice, making thirty arms, the divisions take place
from the outer arm in each radial series, while the inner arms or
branches remain single. The arms are round externally, and composed
of cuneiform plates having a height equal to about half the diameter of
the arm. Pinnules small. Azygous area rather wide and convex, with
plates arranged as in Poteriocrinus and Scaphiocrinus. The proboscis,
or ventral sac, extends to the top of the arms, where it is crowned with
large convex plates, and, in this respect, resembles Zeacrinus, as it does
also in the manner of the bifurcation of the arms.

If we were to look only at the azygous area, and disregard the fact
that the basal plates are sunken at the bottom of the calyx, and prob-
ably form a low conical elevation in the interior, we would refer this
species to Poteriocrinus. But we regard the position of the basal plates
as of great importance, and think no species having the basal plates
sunken so as to be hidden from a side view of the calyx, should be

“referred to Poteriocrinus. In other words, the genus Poteriocrinus
should be held to include only species having an obconoidal calyx. The

24—GEOLOGY.
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calyx of this species agrees with Scaphiocrinus, but the arms and pro-
boscis agree with Zeacrinus. Probably it should not be classed with
either genus, but we are not prepared, in the present state of mixed
learning respecting the Poteriocrinide, to propose a new generic name.
What we have said here applies with equal force to Poteriocrinus gran-
ilineus, described on page 343 of this article. We there suggested the
species might belong to the branch for which Wachsmuth had suggested
the name Pachylocrinus, overlooking the fact that on page 241 of Part
III, of his Paleocrinoidea, he had stated that his Pachyloerinus is a syn-
onym for Woodocrinus. (Parisocrinus, on page 239, is doubtless a
typograghical error for Pachylocrinus, or an accidental oversight.) We
have not, at present, access to the work of DeKoninck on Woodocrinus,
and have little confidence in the amended diagnosis by Wachsmuth.

Found in the Keokuk Group, at Bono, Ind., and now in the collection
of Wm. F. E. Gurley.

SCcAPHIOCRINUS REPERTUS, N. 8P,
Plate V111, fig. 1, symmetrical side; fig. 2, azygous side.

Calyx basin-shaped, plates convex, smooth, sutures distinct; basals
forming a slightly depressed pentagonal disc, extending a little beyond
the column; subradials comparatively large, convex, smooth, and form-
ing a little cup; first radials a little larger than the subradials, one-
fourth wider than high, highly convex, with a transverse, central,
concave depression, truncated the entire width above, and having a pro-
jecting rim, and gaping suture above; single brachials wider than high,
constricted in the middle, bear upon their upper, sloping sides the free
arms.

A’rms, ten; small when compared with the brachials and proboscis,
and composed of long, constricted cuneiform plates, alternately project-
ing for the support of the coarse pinnules. The arms are so small as
to be incapable of covering the proboscis, which may be seen between
them wherever the coarse pinnules are removed. Azygous area has
rather large plates arranged as in other species of this genus. The
third, fourth and fifth azygous plates in our specimen are perforated
with a round opening immediately adjoining the first arm plate on the
right, and the proboscis, where visible, is indented at the angles of the
plates. Column small, round, and plates radiately furrowed at the
outer circumference. Most nearly allied t6 S. depressus.

TFound in the Keokuk Group, at Bono, Indiana, and now in the col-
lection of Wm. I, E. Gurley,
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SCAPHIOCRINTS BELLUS, N. SP, '
Plate V111, fig. 5, azygous side ; fig. 6, symmetrical side; fig. 7, bascl view.

This species is remarkable for its deeply sculptured and highly angular
plates of calyx and arms.

Calyx low, basin-shaped, nearly three times as wide as high, plates
convex and deeply sculptured ; basals forming a flattened pentagonal
disc nearly one-half wider than the diameter of the column; subradials
larger than the basals, highly convex, deeply sculptured, extending be-
low the basal disc and reaching up half the height of the calyx; an
angular ridge extends from the center of each plate to meet another on
the adjacent radials, and one is also directed toward each of the abut-
ting basal plates; first radials twice as wide as high, deeply sculptured,
having a central elevation from which a ridge extends to the abutting
subradials, truncated above the entire width, suture widely gaping,
showing great thickness in the upper part of the plate, with ligamental
furrows or denticulations on the upper face and on the under side of
the brachials.

~ A single brachial in each ray, wide below, where it articulates with
the radials, heighth and width subequal, constricted on the sides, so as
to form a sharp longitudinal ridge in the middle, supports upon thesteep
upper sloping sides the free arms. Arms ten, long, coarse, separated
from each other, plates slightly cuneiform and bearing alternately long,
strong pinnules; the first plate is long, constricted on the sides, s0 as to
form a sharp longitudinal ridge in the center, that does not unite with
the longitudinal ridge on the brachial below, nor the one on the succeed-
ing arm plate; a wide, gaping suture separates the first arm plate from
the brachial, and exposes the same kind of ligamental furrows or dentic-
ulations that exist between the brachials and first radials. All the
plates of the arms are constricted at the sides and bear a longitudinal
ridge in the middle, but the ridges do not connect so as to make a con-
tinuous longitudinal keel on the arms, but are arranged in a zigzag line,

Azygous area wide, depressed, plates deeply sculptured and arranged
as in other species of this genus. A small part of the flattened proboscis
is exposed at and near the top of our specimen. Column pentagonal,
sides concave, central canal obscurely pentagonal. _

Found in the Keokuk Group, at Bono, Indiana, and now in the col-
lection of Wm. F. E. Gurley.

SCAPHIOCRINUS LACUNOSUS, N. SP.

Plate VIII, fig. 8, symmetrical side; fig. 9, azygous side ; fig. 10, basal view.

Calyx low, basin-shaped, plates thick, sculptured, protuberant, sut-
ures depressed, sunken at the angles; basal plates forming a pentagonal,
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depressed disc, extending but little beyond the column; subradials

" rather large, extending below the basals, and upward half the height of
the calyx, sharply sunken at the angles; radials pentagapal, more than
twice as wide as high, sculptured, deeply sunken at the angles, concave
on the upper face, which extends the full length of the plates, upper
margm projecting in a rim, which is separated from the first brachial by
a gaping suture.> Two brachials in each ray, the first quadrangular and
twice as wide as high; the second short, pentagonal, and supporting on
its upper sloping sides the free arms.

The arms on some of the rays divide five times, the division taking
place from the euter arm, while the inner ones continue single; in other
rays, especially in the one upon the right of the azygous area, some of
the inner arms bifurcate, hence there are more than fifty arms. The
arm plates are cuneiform, rounded externally, contracted on the sides
and praject at the upper side of the thicker end for the support of the
pinnules. Pinnulés coarse.

Azygous area wide, plates arranged as in other species of this genus,
sculptured and depressed at the angles. Column large, pentagonal,
composed of projecting thicker and thinner plates, with a small round
central canal. .

It most resembles 8. briareus, from the upper geodiferous shales of
the Keokuk Group, at Keokuk, Towa.

Found in the Keokuk Group, at Bono, Indiana, and now in the col-
lection of Wm. F. E. Gurley.

SCAPHIOCRINUS PREMORSUS, N. SP.
Plate VIIL, fig. 11, symmeirical side view,

Calyx low, basin-shaped, plates highly convex, angles sunken, sutures
depressed ; basals small, forming a depressed pentagonal dise extending
but little beyond the column; subradials small, thick, extending below
the basals and forming a low cup with upper angles projecting half the
height of the first radials; first radials twice as wide as high, sunken at
the angles, truncated the entire width above with a projecting rim and
very wide, gaping suture. A single brachial in each ray, sharply angu-
lar, longitudinally, and contracted at the sides, supports on steep upper
sloping sides the free arms, except in the radial series, opposite the
azygous side, where the brachial is*truncated above and supports a
single arm. The arms are angular externally, sutures very marked,
plates cuneiform and bear short, very coarse pinnules. The ray oppo-
site the azygous side bifuracates on the fourth plate, and again on the
sixth plate, making four arms to the ray; the other rays bifurcate on
the sixth plate, making six arms to each of the four radial series, which
gives to the species twenty-eight arms.

Found in the Keokuk Group, in Washington County, Indiana, and
pow in the collection of Wm. F. E. Gurley. ‘
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DICHOCRINUS ULRICHI, N. §P.

Plate VIIL. fig. 12, side view ; fig. 13, azygous side.

Calyx obconoidal, very slightly inflated above the middle of the first
radials, a little higher than wide, sutures slightly depressed so as to
give the plates a little convexity, surface apparently smooth; basals
form a little cup, not quite as wide as high, the notch at the union of the
basals on the azygous side being a little deeper than it is on the opposite
side ; first radials a little longer than wide, and increasing in width very
slightly toward the upper end where each has a concave facet full two-
thirds of the width of the plate for the articulation of the brachial
platés. There is only one brachial, in our specimen, in the ray opposite
the azygous side, but, posgibly, two plates have been anchylosed, though
no evidence of a suture can be detected. The first brachials are quite
as thick as the second, which bear the arms upon the upper sloping sides.
Armns ten, long, robust, rounded externally and composed of a single
series of thin plates very slightly cunelform Pinnules very coarse and
closely packed together.

Regular interradials or interbrachials form part of the vault. First
azygous plate hexagonal, a little narrower above than below, and slightly
arched toward the vault; it is followed by two smaller plates, and these
by others covering a convex elevation higher than the surrounding part
of the vault. Column round.

Attention should probably be called to the fact that Wachsmuth &
Springer say, in the generic diagnosis of Dichocrinus, that ‘“the arm
plates from the bas€ up are composed of a double series of pieces;’” but
in Dichocrinus cinctus, described in this paper, the arm plates consist of
a single series of small pieces, and in the species here described they
consist of a single series of wide cuneiform pieces. Again they say the
azygous plate is ‘‘ quadrangular,”” but in Dichocrinus ulrichi it has two
sides below and two above and is hexagonal, and in Dichocrinus cinctus
there are two sides below and more than two abutting plates above, and
hence it is polygonal. Their generic diagnosis will stand reformation.

Found in the Keokuk Group, at Bono, Indlana, and now in the
collection of Wm. F. E. Gurley.

POTERIOCRINUS SUBRAMOSUS, N. S8P.

Plute X, fig. 1, azygous side view ; where the sllustration shows only three plates before
there is a bifurcation in an arm, the arms are injured, and probably there should

be four plates.

Species robust, calyx obconoidal, expanding gradually from a rather
large column, longer than wide, and composed of smooth, rounded plates
with well-defined sutures; basals large, standing upright, pentagonal,
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higher than wide; subradials as long as wide, the one on the azygous
side heptagonal, the others probably hexagonal; first radials wider than
high, rounded, pentagonal, articulating surface occupying a little less
than the entire width of the plates and concave on the upper side for the
reception of the brachials; there are three brachials in the rays on the
azygous side, rounded, much wider than long, the third one supporting
the free arms upon ite upper sloping sides; these arms bifurcate again on
the fourth plate (those having only three plates in the illustration are
injured and restored, and it is doubtful whether there are three or four
plates), and these again on the fourth plate, except one arm on the right,
which bifurcates on the sixth plate; all the plates are highly rounded,
and the sutures are distinet. The arms bifurcate so frequently in the
part of our specimen which is preserved that there are evidently thirty
or more arms. The first azygous plate is large, hexagonal, rests upon
the upper sloping sides of two subradials and between the right first
radial and the second azygous plate: the second azygous plate is
hexagonal, and about as large as the first azygous plate, and rests upon
a subradial and between the first radial on the left and the first azygous
plate; these two azygous plates are followed above by three small ones,
and above these the proboscis is unknown; column composed of alter-
nately thicker and thinner plates, which are radiately furrowed upon
their articulating surfaces, and show the zigzag lines upon the surface of
the column. The other side of this species is unknown.

Found in the Keokuk Group, at Crawfordsville, Ind., and now in the
collection of Wm. F. E. Gurley. '

SCAPHIOCRINUS GRAPHICUS, N. SP.
Plate X, fig. 4, azygous side view,

Species medium size; calyx bowl-shaped, plates rounded, finely
sculptured, sutures distinct; basals extending beyond the column, form-
ing a pentagon one-half wider than the column; subradials longer than
wide, expanding and widening a little and constituting nearly the whole
body of the calyx; first radials on the azygous side pentagonal, rounded,
wider than high, projecting outward toward the upper face, where they
are lruncated less than the entire width for the reception of the
brachials; upper face concave, sutures gaping; first brachial rounded,
wider than high, sutures gaping; second brachial longer than wide,
rounded constricted, and supporting upon its upper sloping sides -the
free arms. Arms ten, keeled, finely lined or granulous, plates somewhat
constricted, some longer than wide, others wider than long, obliquely
truncated at the ends, the upper ends projecting alternately on opposite
sides for the support of strong, angular pinnules. Azygous area wide,
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clongated ; first azyous plate pentagonal, resting between the upper
sloping sides of two subradials and between the first radial on the right
and the second azygous plate; second azygous plate hexagonal, resting
upon a subradial and between the first radial on the left and the first
and third azygous plates.on the right; the third azygous plate rests
upon the first azygous plate and between the first radial on the right and
the second and fourth azygous plates on the left; the azygous plates are
truncated at the top and become gradually smaller above, eight being
shown in the specimen described. Column obscurely pentagonal and
composed of thicker and thinner plates. Symmetrical side unknown.

Found in the Keokuk Group, at Crawfordsville, Tnd., and now in the
ccllection of Wm. F. E. Gurley.

SCAPHIOCRINUS GRANULIFERUS, N. SP.

Plate X, fig. 3, symmetrical side view.

Calyx shallow, bowl-shaped, about twice as wide as high to the top of
the first radials, base concave, plates convex, sutures depressed, surface
granulous; basals small contained within the concave base; subradials
as wide or wider than high, highly convex or protuberant and deeply
depressed at the sutures, they rise nearly vertically; first radials wider
than high, pentagonal, projecting outward at the upper margin, rounded,
depressed toward the sutures, truncated the entire width above, and
sepavated on the outside from the brachials by wide. gaping sutures;
brachials constricted in the middle, longer than wide, with steep upper
sloping sides for the articulation of the arms above. Arms ten, no
bifurcations, plates long, some of them more than twice as long as wide,
rounded and angulated on the outside, constricted in the middle, ob-
liquely truncated at the ends, with the upper ends projecting alternately
on opposite sides for the support of pinnules, composed of very long
joints; sutures in the arms gaping; azygous side unknown. Columm
round, composed of alternately thicker and thlnner plates, some of
which bear short, round cirrhi.

It is found in the Keokuk Group, at Crawfordsville, Ind., and is now
in the collection of Wm. F. E. Gurley.

SCAPHIOCRINTS DISPARILIS, N, S8P.

Plate IX, fig. 1, a small specimen ; Plate X, fig. 2, a large specimen.

Species medium size, plates smooth or finely granulous, sutures dis-
tinet; calyx bowl-shaped, as wide or wider than high; basals extending
beyond the column, forming a pentagon nearly twice its diameter ; sub-
radials a little larger than the basals, hexagonal, about as wide as high;
first radials rounded, heptagonal, nearly one-half wider than high and
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truncated the entire width above for the support of the brachials, satures
gaping ; brachials longer than wide, rounded and constricted in the
middle, and supporting upon the upper sloping sides the free arms.
Arms ten, plates long, rounded and smooth on the outside; first plate
very long; above this they gradually shorten and become cuneiform,
and support alternately on opposite sides rather coarse, strong pinnules.
The other side unknown. Column round and composed of alternately
thicker and thinner plates which are radiately furrowed upon their
articulating surfaces.

Found in the Keokuk Group, at Crawfordsville, Ind., and now in
the collection of Wm. F. E. Gurley.

Barvcrinus PRINCEPS, N. SP.

Plate IX, fig. 2, ozygous side; fig. 3, opposite side view.

Species very robust, plates smooth, calyx depressed between the
radials, sutures distinet, angles of the plates sunken as is usual in this
genus; basals moderate size, forming a pentagonal disc half hidden by
the column, the portion of each plate exposed, when the column is at-
tached, being but little more than a triangular piece which extends up
between the under sloping sides of the subradials; subradials about as
wide as high, much larger than the basals, four of them hexagonal and
one on the azygous side heptagonal; first radials twice as wide as
high, rounded, pentagonal, truncated nearly the entire width above,
s0 as to present a broad, concave or almost half circular outward
sloping facet, for the reception of the brachial pieces; the brachials are
wide, rounded and thin; there are two in each ray on the azygous side
and in the ray opposite thereto, and six in each of the lateral rays; the
lateral rays bifurcate on the sixth plate, from the first radial, and the
ray opposite the azygous side bifurcates on the second plate above the
first radial, and no other bifurcation takes place in these three rays, but
it is quite different with the rays on the azygous side. The ray on the
right of the azygous side first bifurcates om the second plate from the
first radial, and the left arm does not again divide, but the right one -
bifurcates again on the fourth plate, while the ray on the left of the
azygous side first bifurcates on the second plate from the first radial and
the right arm does not again divide, but the left one bifurcates again on
the fourth plate; when the bifurcation takes place in any of the rays.
the arms are of equal size, but above these bifurcations moderately
strong branches or armlets are given off at intervals of about four
plates along their sides, bearing some resemblance to those on Onycho-
erinus. There are therefore twelve arms, no pinnules. The first azy-
gous plate is quadrangular and rests between the upper sides of two
subradinls and the under side of the right first radial; the second plate
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rests between the first radials and truncates a subradial and the first
azygous plate. Above this the azygous plates and vault are unknown.
It is not without some hesitation that this species is referred to Bary-
crinus. : '

Found in the Keokuk Group, at Crawfordsville, Ind, and now in

the collection Wm. F. E. Gurley.

/ESIOCRINUS BASILICUS, N. SP,

Plate 1X, fig. 4, symmetrical view; fig. 5, azygous side view, with part of probosets,;
Jig. 6, basal view.

Calyx half globular or,depressed, bowl-shaped, plates slightly convex,
sutures distinet but not beveled except between the radials and brachials
and at the axillaries; surface of all the plates of calyx and arms
granulous., Basals forming a pentagonal, flattened disc having an out-
line a little more than twice the diameter of the column. Subradials
large, four hexagonal, one heptagonal, curving upward from the basals
more than half the height of the calyx, making the upper sloping sides
much the longer. First radials pentagonal, twice as wide as high, the
under sloping sides about twice as long as the lateral faces, and the
upper truncated sides extending to the greatest width of the plates, with
a beveled or slightly gaping suture. First brachials short, more than
three times as wide as long. Second brachials more than three times as
wide as high, with long upper sloping sides for the articulation of the
free arms.

The right arms in two of the radial series opposite the azygous side
bifurcate on the second plate, the other arms are not preserved in our
specimen. There is a small interaxillary plate in one of these arms and
a peculiar slit in another arm above the angle of the axillary plate, both
of which may be abnormal freaks or the result of some injury. The arm
plates preserved in our specimen are not cuneiform, though they may
become 50 nearer the end of the rays.

The proboscis in this species seems to bel exactly like the proboseis in
ZAsiocrinus magnificus. The column is small, pentagonal, the plates
articulated on a row of denticulations near the margin, and it is probable
that otherwise it agrees with the column iy the type species.

It is readily distinguished from the other known species by the lower

“calyx and increased number of arms.

Found in the Upper Coal Measures at Kansas City, Missouri, and now

in the collection of Wm, F. E. Gurley. ' ‘
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DELOCRINUS HEMISPHERICUS, SHUMARD.
Plate X, fig. 5, view of head with nearly complete arms.

We have illdstrated this specimen to show the arms and spines,
because heretofore this part of the species has not been figured. Tt is
from Kausas City, and is in the collection of Wm. F. E. Gurley.

ULocrinus, sP.

Plate X, fig. 9, shows the circular cavity on the lower side of the
anchylosed basals for the insertion and attachment of the end of the
columnn; figs. 10 and 11 show the pentagonal opening through the
anchylosed plates and radiating muscular impressions. Fig. 11 is
magnified 6} diameters; fig. 12 shows the convexity on the inner side of
the basal plates; fige. 12 and 13 show the peculiar denticulations upon
the edges of the plates. Fig. 13 is a magnified view, 6} diameters.

The plates here described and illustrated belong to an undefined species
of Uloerinus, which we have not seen fit to name for want of more
perfect specimens. Part of the characters represented by the illustra-
tions we believe to be not only of generic but of family importance, and
also to throw some light upon the structure of palaozoic crinoids at a
point which has been substantially overlooked. It will be observed that
the plates are of the same size and are anchylosed, which we believe to
be the case in all species of this genus.

The external side of the basal plates of this species is almost flat,
while the internal side has a convexity greater than the thickness of
the plates. The base of the crinoid is thus strengthened by the thicken-
ing of the plates around the part to which the column attached and by
the anchylosis of the basal plates. Thereis an external circular depres-
sion into which the end of the column was inserted, and this depression
is surronnded by a rim to afford further strength to the point of union
between the column and the body of the crinoid. At least three plates of
the column were inserted in this circular depression, one of which had
an extended rim beyond the column that filled a circular furrow on the
interior of this depression which locked the column in the basal plates.
The first plate of the column at the base of this circular depression is
thin and radiately ridged to interlock with the second plate.

The rays of the opening on the internal side of these plates are flanged
s0 as to enlarge the end of the columnar canal, as it passes through the
basal plates, or to put a head on it, as it were; this enlargement is also
gurrounded by a rim for gome kind of museunlar attachment and to give
strength to this part of the body. On the outside of this rim there are
radiating, ligamental furrows or vascular markings for the attachment
of the animal sarcode, while all other parts of the interior of the calyx
are smooth and free from any such scars.
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The plates of the calyx. of Ulocrinus are large and thin compared
with ‘those of Eupachycrinus and without any such beveled external
sutures which may have been filled with tissues to strengthen the body
a8 exists in the latter genus. But we find peculiar denticulations upon
the edges of all the plates of the calyx, which must have served to hold
the plates in their places and give strength to the body. These are
shown by fig. 13, magnified 63 diameters,

EurPACHYCRINUS MAGISTER, MILLER AND GURLEY.

Plate X, fig. 7, basal plaies as seen from below ; fig. 6, as seen in the interior of the calyz,
and fig. 8, side view showing interior conical form of basals,

It will be observed that the plates are of about the same sizé, and form
a conical elevation in the interior of the calyx, pierced at the summit by
a pentagonal opening for the columnal canal, with the rounded angles
truncating the ends of the plates. The plates are anchylosed. The
pentagonal opening is surrounded with ligamental scars or radiating
ligamental lines, while the other parts of the internal sides of the plates
are smooth  The internal sides of subradials and radials are smooth, and
show no indications of muscular scars. We believe the basal plates of
mature specimens of this genus are always anchylosed, which gave
greater strength to this part of the body than it would have had without
the anchylosis. The last plates of the column, in all our specimens, are
connected with the basals, showing that they were firmly attached during
the life of the animal. The only ligamental attachment of the animal to
the test of the calyx was probably this one to the basal plates immedi-
ately surrounding the entrance from the columnar canal. The other
plates of the calyx surrounded the sarcode and kept it in place.

SCHOENABTER LEGRANDENSIS, N, SP.

Plate IX| fig. 7, ventral view,; fig. 8, dorsal view; fig. 9, part of ventral side magnified
6} diameters.

Body, thin, regularly pentagonal, sides concave, with long, narrow,
gradually tapering convex arms. Plates on the dorsal side of the disc in
our specimen apparently anchylosed, and spines, if any belonged to the
margin, broken away. Ventral side depressed and flat between the arm
furrows, where it consists of very small plates, and if they imbricate
inward the overlap must be wery slight. Ambulacral furrows wide,
deep; two rows of subquadrangular, ambulacral plates form the bottom
of each furrow, on each side of which there is a row of oblong ambulacral
plates, having an obliquely inward imbricating arrangement, presenting
somewhat the appearance of a twisted cord; these are continned to the
ends of the arms with the same obliquely inward, imbricating arrange-
ment. Five pairs of oral plates.
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This species is small in comparison with the two heretofore described,
has sides less convex, and narrower arms.

Found in the Waverly or Kinderhook Group, at Le Grand, Iows, and
now in the collection of Wm, F. E. Gurley.

AGANASTER, N. GEN.

Ety.: agan, very much ; aster, star.
Plate IX, fig. 10, do'rsal view of Aganaster gregarius, with poinis of rays broken off ; fig. 11,
dorsal side of arm magnified.

In 1869 Meek and Worthen described an Ophiuroidea, in the Pro-
ceedings of the Academy of Science of Philadelphia, p. 169, under the
name of Protaster gregarius, which they redefined and illustrated in the
Geological Survey of Illinois, vol. V, p. 509, under the name of
Protaster (?) gregarius. They had numerous specimens ‘“in the con-
dition of casts and molds, in a very fine, somewhat granular matrix,
that did not show the details of its structure very clearly,” but they
said, “‘It will probably be found to be generically distinct from the
Silurian typical forms of Protaster, but we prefer to place it provisionally
in that genus for the present.”” In the collection of Mr. Gurley there
are several specimens belonging to this species, and they show a few
characters not observed by Meek and Worthen, and demonstrate very
clearly this species does not belong to the genus Protaster; we therefore
propose to include this species in a new genus, Aganaster, and describe
the characters, so far as known, as follows:

General outhne a central circular disc with five long, narrow rays;
the circular disc on the dorsal side is covered with small polygonal
plates which are not interrupted by the presence of the rays, thus show-
ing the disc had a depth greater than the depth of the rays; rays very
narrow and convex or half cylindrical, spine-bearing, gradually tapering
and from the dorsal side appear as if composed of plates arranged exactly
opposite each other; the ventral side shows a rather deep central disc
with marginal plates. There are ten oral plates in the central part of
the disc. Type, A. gregarius.

AGANASTER (?), SP.
Plate IX., fig. 12, ventral side; fig. 13, part of same magnified.

We have figured this fragment to show the anchylosis of the oral
plates, and the pores passing through the ambulacral plates, and also
those passing between them. It will be observed that one pore passes
through each plate near the marginal end, while a double row of pores
passes between the plates in the central part of the arm furrow. We
believe this is an Aganaster, from the depth of the central part of the
disc, and the arrangement of the plates in the arm furrows; but the
specimen is larger than any Aganaster gregarius we have seen and the
rays are wider, and as we do not know the position of the pores in the
rays of Aganaster, it may be our specimen does not belong to this genus.
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TROOSTOCRINUS NITIDULUS, N. SP.

Piate IX., fig. 14, a small specimen ; fig. 15, a large specimen with lower end broken off ,
Plate X, fig. 14, summit view.

Calyx very slender, subfusiform, five-sided, pyramidal above, very
slightly tapering, sides flat, triangular below, very small and triangular
at the base with a central circular depression, surface apparently smooth.

Basals forming a trlangular cup, one angle of which is on the right of
the anal side ; the cup is a little more than one-fourth the length of the
calyx, notched at the top for the abutting radials. Radials more than
two-thirds the length of the calyx, not as sloping as the basals, increase
in thickness from below upward, forks a little more than one-third the
length and end in sharp points at the extreme upper part of the calyx,
with sides standing at right angles above the ambulacra. Oral or del-
toid plates not visible in our gpecimen. Kach radial sinus is deep and
extends downward less than half the length of the radials, and contains
between thirty and forty pore pieces or side plates in a double alternat-
ing row. Summit, narrow; mouth central, circular; spiracles or ovarian
openings small ; aneﬂ aperture large, elongated, and truncates two radial
limbs. _

Found in the St. Louis Group, at Lanesville, Indiana, and is now in
the collection of Wm. F. E. Gurley.

ARCHZEOCIDARIS LEGRANDENSIS, N, 8P.
Plate X, fig. 15, natural size,

Thls species is founded upon the fragment of a body, and our justifi-
cation for naming and describing it is to be found in the fact that it is
the oldest Archmocidaris known in America, and carries this genus back
to the lowest Subearboniferous deposits, whereas, heretofore, it _has not
been known below the Burlington Group. The fragment has all the
characters of the genus so far as the interambulacral plates can show
them.

Body evidently small, interambulacral plates small, hexagonal as far

"as observed ; central tubercle occupying about half the diameter of a
plate, projecting up twice as high as the ridge at the margin of the plate
and perforated in the centre; annular ring at the base obscure, but hav-
ing a concave depression around it and a distinct elevation toward the
margin ; marginal nodes obscure, spine very long, round, smooth, con-
tracted a little near the lower end, and slightly swelling just above the
contraction, and then very gradually tapering to the end; an expanded
base or thickened annulation marks the point of attachment. Ambu-
lacra unknown.

Found in the Kinderhook or Waverly Group, at LeGrand, Towa, and
now in the collection of Wm. F. E. Gurley.
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Fig. 3.

Fig. 4.

Fig. 5.
Fig. 6.

Fig. 10. Basal view.

* Aszygous side view.

PLATE 1. | C

EUPACHYCRINUS MAGISTER, N.. SP.
Page 328.

Basal view.

EUPACHYCRINUS SPHARALIS, N. SP.
' Page 329. -

Basal view.

Azygous side view.

ULOCRINUS BUTTSI, N. SP. .
Page 331. . '

Aszygous side view.
Basal view. .

ULOCRINUS KANSASENSIS, N. SP. .
Page 332.

Azygous side view.

Outline view regular side.

Top view of calyx to show the prolongation of the first radials and ¢on-
tracted opening of the calyx.

-
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Fig. 1.
Fig. 2.
Fig. 3.

Fig. 4

. Fig. 5.

Fig. 6.

Fig. 7.

Fig. 8.
Fig. 9.

Fig. 10.

Fig. 11.
Fig. 12.
Fig. 13,

EXPLANATION OF PLATES,

PLATE 2. X

ALSIOCRINUS MAGNIFICUS, N. SP.
Page 337.

’

Natural size of a specimen as it lies on a slab.

A f{ree proboscis nearly entire and only slightly twisted.

Portion of same magnified two and one-half diameters to show more dls—
tinetly the respiratory openings.

An abnormal branching proboscis.

Sectionel end view of proboscis.

HYDREIONOCRINUS PENTAGONUS, N. SP.
, Page 339. '

View of azygous side showing height of calyx and upper truncated face
for second radials.
Basal view.

o

DELOCRINUS HEMISPHERICUS, Shumard.
Page 335.

Side view showing azygous p]ate and first brachial, with epme,

Bagal view of safme.
Inner side of brachial spine magnified two diameters. -

DeLocriNvs MISSOURIENSIS, N. SP.
Page 336.

Side view showing column,
Basal view.
Azygous side view.

f
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EXPLANATION OF PLATES. '

PLATE 3.

ALSIOCRINUS HARII, N. SP. -

Page 338.
Fig. 1. Natural size as it lies upon a slab.

ONYCHOCRINUS ULRICHI, N. SP. - "

Page 339. )
Fig. 2. Azygous side. ] :
Fig. 3. Symmetrical side, natural size.
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' Fig. 1.
Fig. 2.

Fig. 4.

. Fig. b.
. Fig. 6.

v Fig. 7.

Fig. 8,

§n, Fig- 10.
. . Fig. 11
Fig. 12.

Fig. 13.

AXPLANATION OF PLATES. . .

PLATE 4.

AGARICOCRINUS SPLENDENS, N. SP.
Page 340.

Side view, with arms.

Basal view of same.
: ‘

BATOCRINUS MARINUS, N. 8SP.
Page 340.

Side and basal view.
Outline view of plates on azygous side.

Barocrinus JUCUNDUS, N. SP.
Page 341.

Azygous mde, with arms.
Symmetncal view, with arms removed, showing proboscis.

’

POTERIOCRiNUS GRANILINEUS, N. SP.
‘ Page 343..

Natural size.

PorERIOCRINUS CRAWFO‘RDSVILLENSIS, N. sP.
‘ Page 344.

Natural size.

" POTERIOCRINUS VERUS, N. SP.
Page 344.

Natural size.

DICHOCRINUS CIl\C'l‘US, N. SP.
' Page 342..

Symmetrical side view. .
Azygous side, showing vault and valvalar openmg.
Summit v1ew.

SCAPHIOCKINUS MANUS, N. SP.
‘Page 345.

Azygous side, patural size.
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Fig.

Fig.

Fig.

Fig.’

Fig.
Fig.

Fig.
Fig.

"PLATE 5.

ACTINOCRINUS GRANDIS, N. SP.
Page 346.

Symmetrical side, reduced a little below natural size.

’

\

. ABROTOCRINUS CYMOSUS, N, SP.
Page 350.

Azygous side view, natural size.

T AXOCRINUS. BUBOVATUS, N. SP.
Page 347.

Azygous side view, natural size.

PoOTERIOCRINUS ARCANUS, N. SP.
Page 348.

Symmetrical view.

CYATHOCRINUS OPIMUS, N. SP, !
! Page 348. i

-Symmetrical gide, natural size.

ScAPHIOCRINUS BONOENSIS, N. SP.
Page 349,

Symmetrical side. ‘
Azygous side. ‘ ) ;

FORBESOCRINUS SPECIOSUS, N. SP.
Page 347.

Symmetrical side view. ' : ;
Basal view. \‘

B
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Fig. 2.
Fig. 8.
Fig. 4.
Fig. 5.

Fig. 6.

Fig. 7.

Fig. 8.

Fig. 9.

V

PLATE 6.

ACTINOCRINUS GRANDIS, N. SP.
Page 346. (

Azygous size rednced a little below natural size.

"GONTOCRINUS SCULPTILIS, N. SP.
o ' Page 352.

Symmetrical side, natural size.
Same, magnified tnore than two diameters.

Left side of another specimen magnified a little more than two diameters.
Azygous side of same. :

BATocrINUS POCULUM,
Page 352.

Symmetrical side showing part of the arms
Azygous side view, showing the broken end) of the proboscis. Two broken
arms are crowded out of place to the right.

BATOCRINUS FACETUS; ¥. SP.
. Page 353,

. \ N .
View of the right side of a specimen, showing there are only three arms in .
the first. radial geries on the right of the azygous side.

Page 354.

‘Azygous side, showing proboscis.
» e
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EXPLANATION OF PLATES.

PLATE 7.

POTERIOCRINUS SPARTARIUS, N. SP.
Page 355.

Fig. L. View of the right side, showing part of the azygous area and part of the
column, ’ :

POTERIOCRINUS SCOPE, N. SP.
Page 356,

Fig. 2. Azygous side.

PoOTERIOCRINUS GENISTA, N. $P.
Page 357.
Fig. 3. Aszygous side.

* POTERIOCRINUS LEGRANDENSIS, N. SP.
Page 357. . 1

Fig. 4. Symmetrical side, natural size.
Fig. 5. 'Symmetrical side, magnified.
Fig. 6. Azygons side, magnified.

. ZEACRINUS DUBIUS, N. SP.
. . Page 361.

Fig. 7. Symmetrical side.
Fig. 8. Azygous side.

. . ’
" ONYCHOCRINUSV CANTONENSIS, N. SP.
Page 369, C
Fig. 9. Asygous side, natural size.

REODOCRINUS CELATUS, N. SP.
Page 360.

Fig. 10. View of azygous area, right radial series and an fnterradial area.

i -

RHEODOCRINUS SCULPTUS, N. SP.
Page 359.
Fig. 11. View of the aaygous area, right radial series and one interradial area.

’
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Fig. 3.
* Fig. 4.

Fig. 5.
Fig. 6.
. Fig. 7.

Fig. 8.
Fig. 9.
Fig. 10.

Fig. 11,

Fig. 12.
Fig. 18.

PLATE 8. -

|

SCAPHIOCRINUS REPERTUS, N. SP.
v Page 862.

Symmetrical side. > : ‘ -
Azygous side.

\

. POTERIOCRINUS CANTONENSIS, N. SP.
Page 358. -

‘
N

Symmetrical side.

Azygous side, but the figure is alightly incorrect, as the first plate rests be;.
tween the upper sloping sides of the subradials, and» the artist mistook
a b]emlsh— fur the suture. .

SCAPHIOCRINUS BELLUS, N. 8P, o
. _ Page 363,

Azygous side.. ‘
Symmetrical side.
Baszl view.

t
7 .

’SCAPHIOCRINUS LACUNOSUS, N._SP.
) Page 363. . C

Symmetrical side. o .
Azygous side.
Basal view. {

.

SCAPHIOCRINUS PREMORSUS, N. SP.
Page 364.

Symmetrical side view. . ' . ‘ -

DICHOCRINUS ULRICHI, N. 8P.
'-Page 865. "
. ’

Bide view.
Azygous side.
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Fig. 2.
Fig. 3.

Pig. 4.
Fig. 5.
Fig. 6.

Fig. 10.
Fig. 11.

Fig. 12.
Fig. 13,

‘Fig. 14.
Fig. 15.

EXPLANATION OF PLATES.

\

PLATE 9.

SCAPHIOCRINUS DISPARILIS, N. SP.
Page 367,

. Asmall specimen.

BarvcrINUS PRINCEPS, N. SP.
, Page 368.

Azygous side.
Opposite side view.

ALSIQCRINUS BASILICUS, N. SP.
' Page 369.

Symmetrical view.
Azygous side view, with part 0f proboscis. .
Basal view.

-

SCHOENASTER LEGRANDENSIS, N. SP.
' ‘Page 371. '

" Ventral view.

Doresl view.
Part of ventral side magnified 63 diameters.

. AGANASTER, N. GEN.
; f )
| Page 372.

Dorsal vnew of Aga.naster grega.rms, with points of rays broken off.
Dorsal side of arm magmﬁed

‘.'AG}ANASTER' (?) se. A

Page|372.

Ventral sidé.
Part of the same mngmﬁed

TROOSTOCRINUS NITIDULUS, N.  8P.
' Page 373.

Is a small specimel_l. A
A large specimen with lower end broken off.
|
|







EXPLANATION OF PLATES.

PLATE 10. o
POTERIOCRINUS SUBRAMOSUS, N. SP.’
- Page 365.
Fig. 1. Azygous side view. Where the illustration shows only three plates be-

fore there is a bifurcation in an arm; the arms are injured, and proba— '
bly there should be four plates.

SCAPHIOCRINUS DISPARILIS, N. SP.

' . Page 367.
Fig. 2. A large specimen.

SCAPHIOCRINUS GRANULIFERUS, N. SP.

: Page 367.
Fig. 3. Symmetrical side view. ! . BN

SCAPHIOCRINUS GRAPHICUS, N. SP.

Page 366.
Fig. 4. Azygous gide view.

DELOCRINUS HEMISPHERICUS, Shumard.
' Page 370.
Fig. 5. View of head with nearly complete arms.'

EuPACHYCRINUS MAGISTER, Miller and Gurley.
. Page 371
Fig. 7. Basal plates ae seen from below.

Fig. 6. As seen in the interior of the calyx.
Fig. 8. Side view showing interior conical form of basals.

- ULocriNus, sP.
Page 370.
Fig. 9. Shows the circular cavity on the lower side of the anchylosed basals for
the insertion and attachment of the end of the column,
Figs. 10 and 11 show the pentagonal opening through the anchylosed plates and ,
radiating muscular impressions.
Fig. 11. Is magnified 6} diameters. .
Fig. 12. Shows the convexity on the inner side of the basal plates.'
Figs. 12 and 13 show the peculiar denticalations upon the edges of the platea
Fig. 13. Is a magnified view, 64 diameters. .

TROOSTOCRINUS NITIDULUS, N. SP.

. " Page 373.
Fig. 14. Summit view. , .

ARCHEOCIDARIS LEGRANDENSIS, N. 8P.

. Page 373.
‘Fig. 15. Natural size."
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