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CHAPTER 1.

PALAONTOLOGY.

DESCRIPTION OF NEW SPECIES OF OBGANIC BEMAINS.

During the progress of the Geological Survey of the State, many
new and interesting fossil forms have been discovered, which, with
those previously in the possession of the members of the geological
corps, of new and undescribed genera and species would, were they all
described and figured, make an extensive and valuable addition to the
science of Palaeontology. A few only of those most characteristic or
remarkable, for the present publication, bave been selected. They form
but a small part of those deemed worthy of being carefully studied
and described.

The sub-carboniferous limestone, the Coal Measures, and the tran-
sition beds of intercalated limestone near the base of the millstone
grit, of western Kentucky, abounds in fossils of remarkable and beau-
tiful forms. The liviog inbabitants and the dead individuals of those
ancient seas, both contributed, with the wasted materials of the subja-
cent lands, to the formation of the sedimentary strata then in process
of deposition which now serve as a guide to the student of Stratigraph-
ical Geology, pointing out with certainty the period and geological po-
sition of rocky beds wherever found, and with great certainty indicat-
ing equivalent geological measures, which, but for these truthful histe-
ries of the past, would never be recognized as of the same age—one
district presenting rocky masses, which in another are entirely changed
in physical appearance and chemical composition.

In Crittenden county the sandstone of the millstone grit and asso-
ciated limestones bave a great thickness downward, from the produc-
tive Coal Measures, to the principal mass of the sub-carboniferous lime-
stone on which it rests.

At the distance of two hundred feet above the base of this mass of
sandstone is to be found a bed of earthy, calcareous, and shaley mate-
rials, one hundred and fifty feet thick. The lowest sixty feet of this
intercalated bed, is of a drab oolor, filled with innumerable fmgments of
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Retepera Archimedes, spread out horizontally, and almost constituting
the entire mass. Further from the base of the bed are found segre-
gations, broken and irregular bands and patches of earthy ferruginous
limestone. This alternation of limestones and shale beds continues to
the top of the mass.

It is from the segregated masses, at the top of the first sixty feet of
this intercalated calcareous bed, that some of the fossil forms selected
for description were obtained; and, so far as it is at present known, cer-
tain remarkable forms of this bed have never been found extending ei-
ther above or below its geological horizon.

The vertical range of the first organic form which will be described
is not more than five or six feet. Two crushed specimens were found
in 1845; others, again, in 1852. Having recently obtained some
quite perfect specimens, it is proposed to describe them under the
name of Penfremiles obesus.

CRINOIDEA.
GENUS PENTREMITES. Say.

In the year 1820 the genus Penirenites was proposed by Mr.
Thomas Say,* in which were placed certain fossil forms, then, for the
first time, described. Since the erection of the genus it bhas been gen-
erally recognized, and many species bave been added by different au-
thors. One of the latest authorities, Messrs. De Koninck and Le Hon,
state the genus under the following formula, viz:

Basal pieces, 3, one less than the two others.
Radial pieces, 15, forked, large.

Interradial, 1% 5, small lanceolate.
Pseodambulacree, 1 ¢ 3,

Mouth, 1, central.

Anal, 1, lateral.

Ovarial openings, 2%, situated around the mouth.

By a careful examination of well preserved specimens, (not silicifi-
ed,) of the different species of this genus, including the typical spe-
cies, upon which the genus was founded, it may be seen tbat the formu-
la above quoted ehould be amended. Peniremiles floreaks, globosus, py-

*3ase vol. ii, Billiman"s Joursal, p. 36, and American Journal of Scienos and Arts, vol. L
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riformis, and others, have severally three small plates or pieces, dis-

tinctly separated (rom the pieces heretofore designated as the “Basal

pieces;” these three pieces form the base of the cup, aud as they lie be-

low the pieces heretofore recognized as basal, are truedbasal pieces, and

the others necessarily become first radials. It is therefore proposed to

amend the generic description, and the following formula is offered:
GENUS PENTREMITES. Say.

Generic Formula:
Basal pieces, 13, short, broad, and nearly of equal size.
First radial pieces, 13, two hexagonal, perfect; one pentagonal,
and imperfect.
Second radial pecies, 1 9, nearly of equal size, long, forked.
Interradial pieces, 13¢5, small, lanceolate, nearly equal in size.

I’seadambulacrz, 15, long, filling the forked pieces, and ter-
minating around the mouth.

Mouth, 1. central.

Ovarial openings, 2% 9, situated around the mouth.

Column, cylindrical, perforated, segments luaeq size and thickness.

PENTREMITES OBESUS. Lyon.
(Plate II. fig-I, la, 15, 1¢g 14.)

Body, elliptical half its heighth, rounded at the summit; the lower
part has the form of a broad inverted cone; the diameter is to the
heighth as 4 is to 5, (vearly.) DBasal pieces, of equal size, sub-quad-
rangular, of similar furm, low, broad ; sides diverging upwards from
the columnar articulation; greatest heighth at the line of jupetion
with each other; irregularly concave, upper margin, into which the
first radials aro fitted, regularly concave at their juuction with the
column ; when joined, they form a low cup, concave at the base, the
upper margin forming an unequal sided triangle.

First radials two, of equal size, hexagonal ; the third pentagonal,
and a little larger than half the size of the hexagonal pieces; this
unequal piece probably indicites the anal side of the pentremite;
the three pieces, when joined, present a broad shallow cup, the superior
margin of which is marked by five broad apgular points, between which
are three angular, and two irregular, concave depressions, the latter
being upon the summits of the hexagonal pieces.
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Second radials five, divided two-thirds their length, awelling rapidly
from their junction with the first radials to the inferior end of the pseud-
ambulacral fields; twice as long as wide, the branches increasing in
width from their junction with the interradials toward the base; ob-
liquely truncated above, the truncation being by a sigmoid line, (not
straight as is usually the case,) meeting and fitting upon the inter-
radials by a lap, being beveled from within, the beveled surface being
about three times as long as the thickness of the pieces; abuttipg
equarely at their lateral margins against each other, two resting upon
the complete bexagonal fist radials, and the other three resting upon
the beveled sides and in the notches formed by the junction of the first
radials ; the line of junction of the sides occupies the center of a deep
elliptical grove.

Tnterradial picces five, half as broad as long, (externally ;) angular-
ly pointed above, and roundly pointed below ; % as long as the second
radials ; within the body they are prolonged, and extended under the
second radials, and terminate in a long point on either side, forming
part of the wall of the pseudambulacral areas; the centre is also ex-
tended downwards and poioted, laping under the suture, marking the
junction of the second radial pieces.

The interradials are marked by fine strize, (lines of increment,)
which conform to the external form of the piece in its different stages
of growth.

The first and second radials are also marked by lines of increment.
In the first radials the lines conform to the sides and upper margins of
the pieces ; the second radials are marked with lines extending entirely
around them, except around the margin of the fork, into which are
inserted the pseudambulacral fields. All the pieces are divested of the
epidermis and muscular coat. The true external markings are un-
known.

Psendambulacral areas extend from the mouth, at the centre of the
summit, a little below the centre of the length of the body, gradually
increasing in width by a curved line on either side from below up-
wards, to the centre, when they diminish in width until they reach the
summit, they are composed of a double row of thin plates, about
twelve times as long as thick, about as broad as long, joined together
by their broad faces, terminating at the contre margin of the field, at a
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foramen which divides these pieces; the divided sides of the foramen
pieces diverge slightly, and join a similar diverging side from an ad-
joining foramen piece, with which it unites and forms a ridge, which
continues to the margin of the field to which they are joined. The
field is divided longitudinally in the centre, by a deep groove, the fora-
men pieces are marked by a slight groove, which crosses them near the
centre of their length, and runs the whole length, dividing the field
into four bands. \Where the foramen pieces are crossed by this slight
groove, they are [requently indented by a furrow, which sometimes con-
tinues the whole length of the pieces; it is frequently nearly oblitera-
ted, and then presentsa rounded, oval, or lozenge shaped dent or hole.
These marks have the appearance of the imperfectly closed sides of two
pieces having grown together. At one state of their growth they
were, probably, in separate pieces. In the best preserved speci-
mens the broad f{aces are seen to be furrowed or grooyed transversely ;
the ends of these grooves are seen presenting small punctures, while the
sides of the grooves present a double row of little knobs, standing op-
posite each other, and joining the two adjacent pieces, which touch
each other at these ridges. The ends of the foramen pieces abutting
against the centre furrow of the field, are flattened and rounded, the
rounding on the inferior side of the piece being greatest. The flatten-
ed ends are ornamented by eight or ten diverging ribs, forming on the
ends of the pieces a series of beautiful fan-like ornaments, each slight-
ly concave. The foramen pieces number from sixty to seventy to the
inch—one specimen having one hnndred and fifty on each side of the
field ; another (young,) haviog only forty-three, or eighty-six in each
pseudambulacral space.

Mouth. The mouth is irregularly rounded, small externally, increas-
ing in size as the opening passes downward into the body ; it is form-
ed of five pieces, lying immediately within the ovarial openings; it
was, doubtless, capable of being opened and largely expanded, by the
opening of the five petal-like parts into which the body is divided.
There is a deep indentation opposite to, and lying between, the lower
ends of the pseudambulacral fields ; this indentation probably marka
the limit of the fexibility of the petals.

Ovarial operangs five, nearly round ; one much larger than the oth-
ers ; the large opening on the point nearly opposite the ‘imperfeot
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first radial. Column cylindrical, formed of pieces of equal thickness,
articulating by radiated surfaces, the rays covering the entire surface;
perforated ; opening small; pentelobate; side arms at irregalar inter-
vals, frequently opposite each other, formed of similar pieces to the
column.

This species differs from ail others heretofore described, being much
larger; the whoie character is coarse and strong; the pieces are re-
markably thick—in the young, of a similar sized specimen, being
twice the thickness of any known species. The general form is near-
est that of P. floreales. Say. g

Leogth of specimen under description, - - 2.-2% inches.
Breadth of specimen under description, - - 2.4%% inches.
Vertical circumference, - - - - 6.4% inches-
Traosverse circumference, - - - - 6.5%% inches.

In the largest specimen observed, the pseudambulacral field is 1.4%%
inches; that of our specimen is 1.4%% inches; length of smallest spe-
cimen, one inch; the field of this specimen is %%, (balf an inch)

The pieces forming the pseudambulacral areas, are thiner than those
of the globosus or pyriform:s, (small species.)

GENUS ASTEROCRINUS. Lyon.

Gen. char.— Column, cylindrical, perforated; base, bilobate; prima-
ry radials five; secondary radials, first series, ten; second series, twen-
ty; lobe pieces, five; arms twenty, formed of a double row of joints.

ASTEROCRINTS CAPITALIS. ZLyon.
(Plate III. Eg. 1, la,1b,1¢, 1d, 1e, 11, 19, 14, 14, 1K)

Specific description—Body, viewed from above, presents somewhat
the form of an irregular five-pointed star®; viewed in profile, erect, it
has much the form of a corinthian capital, slightly contracted near its
base.

Column, cylindrical, composed of numerous, unequal-sized, thin, cir-
cular pieces. The articulaiing facets are strinted around their mar-
gins—the elevated ridges of onme joint fitting into corresponding
depressions in those which adjoin it. Ata short distance from the body
these pieces rearranged into the column in sets of three, between two

#The spe. -en figored, s alightly crushed, therefore the star-like figure Is nov 90 remarkable.
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quite thick pieces, those adjoining the thick pieces are quite thin, with
one much thicker between; nearer the body the pieces are alternately
larger and smaller; their edges are slightly rounded.

Basal pieces, two of equal size, nearly alike; united they form a
shallow elliptical cup, the upper margin being indented by four concave
and two angular notches, swelling below the margin of the cup. The
inferior surface presents an imperlect elliptical depression, in the centre
ol which lies a deep civcular pit, concave at the bottom ; the outer mar-
gin of which is marked around its circumference by grooves and ridges,
by which it is joined to the column.

Lrimary radiuls five, differiog in form ; the piece opposite the anal
side is slightly concave on the upper margin ; the ends are nearly par-
allel to each other; twice as broad as high; the inferior margin is an-
gularly pointed—the point being about the centre of the width of the
ptece, at which point it is twice as high as at the ends. The four other
primary radials are convex below, and fit into the concave indentations
of the basal pieces; they arelow and broad; not quite as high as the
first pieces ; two are concave above, the lower and upper margins being
nearly parallel ; the other two have two concave depressions above, of
upequal size ; the ends of the four pieces are obliquely diverging from
below upwards—the ends joining the anal piece having the greatest
divergency.

Secondary radiuls. These are in two series, the first consisting of
ten pieces, no iwo of which are alike; those resting on ‘he first radial
opposite the anal side are convex below; as broad as high, the upper
margin of each having two concave indentations ; the junction of these
pieces with each other is square, the opposite ends terminatiog in an
angular point. The secondary radial pieces resting upon the first
radial piece, to the right of the anal piece, are terminated at both ends
by angular points; from one of these rise three secondary radials of
the second serles ; from the other, only one.

The next secondary radials to the right are, probably, broken, and in
our specimen are represented by four quadrangular pieces of unequal
size. The other four pieces are nearly of equal size, sub-quadrangular ;
twice as broad as high, baviog two concave notches in the upper mar-
gin of each.

Secondary radials. The secondary mdials are twenty in number ;
60
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nearly equal in size; sub-quadrangular; as broad as high. From
each of these the arm takes its origin.

Anal piece. Lozenge shaped; small; rising from the smallest angu-
lar depression in the basal pieces.

Lobe pieces. These remarkable appendages are five in number; un-
eqqual insize; thick, rounded, and club-like; twice as broad as thick at
the superior extremity, tapering downward, and ending in a broad fan-
like manner, at the inferior extremity. They are divided into three un-
equal parts, the union of the parts being marked by sutures; the up-
per part not unlike a seed vessel, (when first discovered by the coun-
try- people these parts were supposed to be petrified seeds, and were call-
ed ‘“petrified coftee-nuts;™) it is more than one-third the length of the
whole lobe piece; with the middle piece it makes two-thirds the length;
the lower part is irregularly serrated, and marked by the impression of
muscular attachments; it fits into and is attached to the inside of the
basal pieces.

Arms. Our species has twenty arms, in sets of four, rising from the
second series of secondary radials; they are composed of a double se-
ries of joints, beautifully articulating with each other—the salient an-
gles of one set filling the re-entering angles of the adjoining set; the
arms are regularly tapering f{rom their insertion to the end, where they
terminate in a point, rising about one-fourth their length above the
highest poiut of the lobe pieces; each set is separated into pairs by
the lobe pieces, which embrace them on either side. 1t is not certainly
known that the arms are provided with cillia.

This remarkable crinoid is found in the lower intercalated calcareous
beds of the millstone grit of Crittenden county, associated with Pentre-
mites obesus, &'c. The vertical range of this species is somewhat great-
er than that of that fossil. It was very abundant; 1mmense numbers of
the fragments of the lobed pieces are found, especially of that part form-
ing its upper extremity. It is evident that they were easily separated,
for amongst the multitude of fragments only one specimen has been
found sufticiently perfect to show the arrangement of the parts compos-
ing it; this is slightly flattened by pressure, and is 8o much weather-
ed that no surface markings can be discovered. By the {ragments of
the lobe pieces the lower intercalated limestone of the millstone grit
may be identified.
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Its proportions are as follows :

Heighth, - - = - - ’ 155 inches,
Greatest breadth across the lobe pieces, - 1.;%% inches.
Greatest breadth at the top of calyx—narrow

side, - - - - - - 55 inch.
Greatest breadth at the top of calyx—wide

side, - - - - - - 2t inch.
Heighth of calyx, - - - - - %% inch.
Heighth of radials, - - - - - a5 ioch.
Heighth of basal pieces, - - - - o inch.
Long diameter of basal pieces, - - - 5% ioch.
Short diameter of basal pieces, - - - %% inch.

The genus Asferocrinus, by its lobed basal pieces, is allied to Dicho-
crinus, also by the number of its primary radials Here the analogy
ceases. Dichocrinus partakes much of the character of the Plalycri-
nites. 'The primary radials are generally longer, and the calyx high;
the radials of all known species of Dichosrinus are higher than the
basal pieces, while in Asferocrinus the breadth of the radials are equal
to twice their hight. In the remarkable lobe pieces it is distinguished
and separated from all known genera. It isevident the species under
consideration had no vaulted covering to the stomach, as the lobe pieces
rigse from the basal pieces, (to which they are attached,) and nearly
fill the cavity of the body. The lobe pieces are free, except at the
point of attachment at the base, were expansile, and are indeed aux-
iliaries of the arms, probably serving in part to sieze and crush its food.
Fixed to the base by a muscular ligament, articulating by joints, they
were evidently capable of opening with, or even independently of the
arms. Our sperimen is closed ; the arms are folded between the lobe
pieces. Six half sets of the arms bave their entire length, and are
folded toward the centre of the summit, which they do not reach, leav-
ing the junctures of the lobe pieces exposed.

Ina paper read before the Academy of Sciences, at St. Louis, Mis-
souri, in 1857, our specimen is referred to, and classed with Dickocri-
nus ; we differ from the author of that paper, and hold that our species
is essentially different, and should be separated from Dichocrinus.
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ASTEROCRINUS(?) CORONARIUS. Lyon.
(Piate I. fiz. 1, 1a;

It is with a considerable besitation that this remarkable and hither-
to unknown fossil is relered to sAsferocrinus, as it bas neither basal,
radial, or arm pieces. This unique crinoidal fragment was found, with
others, associated with Pentremites obesus, Asterocrinus cupitalis, &c.,
in the lower intercalated caleareous bed of the millstone grit of Critten-
den county. This specimen is evidently the summit and part of the
abdominal cavity and walls of a erinoid, and is prov isionally refer-
red to Asferocrinus, which it greatly resembles, by the arrangement of
the tumid star-like poiots; seen in profile it resembles a duecal coronet
orcrown. The body is pentagonal, having equal sides ; the angular
corpers are removed ; an angular poteh is provided, into which three
of the point pieces are inserted into the body. The point on the right
of the oral opening is joined to the body by au irregular line, nearly
straizht ; that on the left is joined by a curved line, with an angular
deflection near the side farthest from the mouth. The marginal bor-
ders of the pointed pieces are raised, and the pieces are fluted about
two-thirds their length; they are thick, heavy, and solid ; curved on
the lower side, and when resting upon the upper surfuce, present the
appearance of a thick last, from the instep to the toe. Within the
pointed pieces are arranged twenty-five polygonal pieces—those imme-
diately surrounding the mouth are convex, the others are concave ; the
outer series are larger; two are hexagonal ; the others are imperfeet
rhombs; those within the point to the right of the mouth are small
and long; the others are still smaller, of pentagonal, hexagonal, and
triangular forms. A few of the small pieces surrounding the oral open-
ing have heen lost.

Mouth, sub-central.

Lower surface. Between the pointed pieces are three angularprom-
inences, and lour angular depressions ; these are probably the articula-
ting surfaces to which the lower purt of the body and calyx were join-
ed; above these notches and prominences, and on the surface between
the pointed pieces are rounded and grooved impressions, probably pro-
duced by the pressure of the arms (?) No surfuce markings are found
on the specimen, which bas evidently lost its dermal covering; they
would kave been lost bad they existed upon it
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Size of the specimen. Length of the pointed picces, (the longest

piece,) - - - - - - - - 1= ionch.
Length of the pointed pieces, (shortest piece,) - %% inch.
Longest diameter across the points, - - 1..%% inches.
Longest diameter of body, upper side, - - =5 inch.
Longest diameter of body, lower side, - - =% inch.
Height of Lody to junction of pointed pieces, - =% inch.

Height of body to highest point of pointed pieces,

o |
a =

2l

i;l""'
e ey

=

)

|=p

From mouth to nearest side, - - - - % inch
From mouth to most distant side, - - - +=% inch

GENUS GRAPHIOCRINUS. DeKoninck and LeHon,

De Koninck and Lellon, who established this genus, have given
the generic formula as follows, viz :

*Basal pieces, D.

Radial pieces, 2 % d.

Anal pieces, 1.

Interradial pieces, 0.

Arms, 10, not divided.

GRAPHIOCRINUS—14 BRACHIALIS. ZLyon.
(Plate I. fz 1, 2a, 2b.)

The anatomical structure of our species correspouds so nearly to this
genus that it is conlidently referred to it.

Column. A short piece of the column, still attached to our speci-
men, is composed of thin circular pieces, rounded on the margin, dif-
fering considerably in size—alternately a larger and smaller ooe ;
perforated ; the form of the perforation cannot be distinctly made out.

Dasal pieces five; longlanceolate; thick at the outer point; divided
by deep well defined sutures, from the inferior point of the primary
radials, to the opening of the columnar-pit, where the pieces join evenly
together; the superior points curved upwards, from the columns out-
ward; the picces are grooved by a broad concave furrrow, which termi-

i

8From the fzure given hy De Koninck and LeHon, I bave much doulit if these are the true
bneal pieces. Specive of kindred lorm are lvund with fine basal picces within the columnar de-
pression; these ure generally covered hy the columun ; elways alternatiog with the bnenl pie-
cea, as recozoized in tie above formula. There are another eless of crinoids having a pen-
tagoual baral picce, not indented, divided by five sutures runoing from the columpar pit Lo the
m;::‘r the mides, forming the pyutagon.  Zarxrirle Magwesliafornis— Troter, b thos disun:
n 1]
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nates at the commencement of the upward curvature of the points of
the pieces. The piece to the right of the anal pieces is larger than the
others, and the first primary radial rises from its truncated point; in
this respect the drawing is imperfect—the side toward the anal pieces
should be more elevated. The surface of all the pieces is smooth.

Primary radials five; somewhat heart-shaped ; concave above, round-
ly pointed below; the pieces on either side of the anal pieces are not
symetrical—the side of the left hand one having lost a portion of its
edge, against which rests one of the anal pieces, while that on the right
side has lost a portion of its inferior left margin, which joins the largest
anal piece.

The primary radials of the second series® are five in number; sub-
quadrangular; width, equal twice the greatest heighth ; differing in form
and size ; sides square and vertical ; swelling rapidly from the sides
toward the center; curved upwards on the superior margin, and termi-
pating in a rounded prominent knob, at or near the center of the
pieces.

Secondury radials (azxilary, Miller,) ten; four are larger than the
others; similar in form to the primary radials of the first series invert-
ed; boldly prominent, each supporting two secondary radials of the
second series; the six others differ in form, and are less than half the
size of the first four, each supporting a siogle piece of the secondary
radials; slightly prominent.

Secondary radials, second series, congists of fourteen subquadrangu-
lar pieces, differing slightly in size; less prominent than the first series,
from which the arms take their origin.

Arms fourteen, composed of a double row of pieces, slightly rounded,
fitting deeply into each other—the salient angles of the right hand row
entering the retreating angles of the opposite row.

Remarks—Our specimen has been slightly crushed; the superior
ends of the arms are broken off; the calyx is remarkable for the depth
of the columnar depression, and the prominence of the rounded knobed
terminations of the pieces forming it, also, in having fourteen arms—
the typical form of the genus having only ten. It was found in the
calcareous beds, near the base of the millstone grit of Crittenden coun-

& The primary radials of the molyl seriea are here equivalent to the scepular pieces of Mil-
ler, correapondiog to the scapulsr pieces of Encrinifes meniliformis.
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ty, associated with P. obesus, Asterocrinus capitalis, A. coronarius, &c.
Ranging rather higher in the bed than either of the others. The verti-
cal range is not known. It has not, so far as we are informed, been
discovered in any other geological horizon.

ACTINOCRINUS. . Miiler.

This genus was established by Miller in 1821, and was defined as
follows:

“A crinoid animal, with a round column, perforated by a round ali-
mentary canal. At the summit of the column is placed a pelvis, formed
of three plates, on which five costals, and one irregular, adhere; which
are succeeded by the second costals and intercostals, and the scapulae,
from whence five arms proceed, forming two hands, with several tentac-
culated fingers.

Round side-arms proceed at irregular distances from the column,
which terminates at the base in a fassicular bundle or roots of fibres.”

Recently De Koninck and De Hon, in treating of this genus, bave
adopted a different nomenclature. The Actinocrinus, as defined by

these authors, is as follows:
Feneric Formula:

Basal pieces, 3, of a quadrangular form.
Radial pieces, 3%,

Interradial pieces, 3 4.

Anal pieces, G.

Brachial pieces, 1, or 2% 9.
Columnn, cylindrical; canal, pentagoral.

ACTINOCRINUS ABNORMIS. Lyon.
(Plate IV. fig.1, la,15.)

Body. The general form of the most symetrical of this species is
sub-globular; others are quite shallow; saucer shaped; with a very low,
irregular; covering in others the circle of the body, at the insertion of
the arms, is deeply emarginate. The form of the inferior part of the
calyx is constantly that of a shallow rounded cup, slightly indented
around the columnar pit. The basal pieces, and the radials of the 1st
and 2nd series, are also constant characteristics.

The superior surface has a continuous covering, composed of small
pieces; the spaces opposite the junction of the arms with the body have
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generally prominent tubercles, usually rounded and low, sometimes
long and sharp-pointed; an additional knob or point usually marks the
summit, which is sub-central and near the anal side; around these
prominent pieces, are arranged, in a circular manner, small polygonal
preces of various sizes, and the interspaces between these circular
patches are filled with pieces of irregular forms; in some of the
best preserved several knobs are joined by the interspace, having
central piece, around which are arranged, circularly, small pieces—one
piece of the circle forming the connection between the centers of the
adjoining eircles.

Our description is that of a single specimen, dilfering in many par-
ticalars from all others of the species; yet it is believed that no accu-
rate observer could fail to roorganize every specimen of the species,
by features they have in common, which distinguishes them from oth-
er species.

Basal pieces. The basal pieces, when undivided, presents an oblong
hexagonal space—the middle perforation being sub-central; when di-
vided, the sutures from the central opening terminate at the center of
the inferior margin of the alternate radial pieces of the first series; by
this division producing two pieces nearly equal in size, and one gene-
rally smaller than the others.

Radial pieves, 1s¢ series. Consists of six hexagonal pieces, (one of
these pieces is sometimes pentagonal or obscurely hexagonal,) differing
somewhat in size and form; siightly concave—the concavity extending
over the whole arca of each piece; when arranged in the cup they are
nearly horizontal, beinz only slightly curved.

Primary radials, 2nd series, five; usually four hexagonal and one
pentagonal; not unfrequently one of the radials is abnormal, and rises
between two of the radials of the first series. Fig. 1b, plate IV, ex-
hibits this anomalous arrangement. Fig. la, plate IV, shows all the
pieces in a normal condition (hexagonal.)

The 3rd serics of primary radials consist of four pieces septilate-
ral, and one hexagonal; necarly equal in size.

Secondary radials, 18t series, consists of eleven pieces, varying in
size and form—some being heptagonal, hexagonal, and one being pent-
agonal; this last piece rises from the anomalous ray. (Fig. 1b, plate

1V.)
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Interradial fields. The interradial fields are four in number, each
filled with six pieces, differing in form aod size; arranged by one
forming the base; from the sloping upper sides of this rise two others;
between these latter and their outer upper side, three others; upon
these rest the interaxilary pieces, eleven in number; these vary mach
in form and size in different specimens.

Nearly all the pieces composing the 2nd and 3rd primary radials,
and the interradial fields are flattened or slightly concave; this is char-
acteristic and common to the species.

Anal pieces. The anal pieces vary much in different specimens—
from 14 to 18 of irregular form; being neither constant in form nor
number.

The Arms vary in number from ten to fourteen, at their insertion
into the calyx; they are very irregular in their arrangement, some-
times coming off in five regular pairs; again three pairs—one set of
three, and one set of one, making ten; again, three sets of four each,
one set of three, one of two, and a single arm, standing by itself, mak-
ing fourteen.

Amongst the great number of the species that have come under
our observation, no two have ever been observed with precisely the
game arrangement in the zone forming the region of the arms—suffi-
cient difference frequently existiog, in different specimens, to warrant
a separation of the species if the technical arrangement should be re-
lied upon. By the low calyx, concave surface of the pieces, and gen-
eral appearance, they will, however, be referred oa: species.

Dimensions:

Greatest heighth of calyx, - - - %% inch.
Least heighth of calyx, - - - - 155 inch.
Heigth from base to summit, - - - 5% inch.
Greatest breadth, - - - - - 1.+%% inoches.
Least breadth, - - - - - 1..%% inches.

Posilion and locality. Very abundant in the limestone immediate-
ly at the base of the “Devonian black slate,” and above the beds of
Hydraulic cement stone. In the vicinity of Louisville, about fifty feet
above the range of Culenepora escharoides bed. Aclinocrinus abnor-
mis is especially abundant in the bed above alluded to, exposed at the
quarries, on the south fork of Bear grass creek; at Rock Island, near

61
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the old Tariscon™s mill, 1% the foot of the falls of the Ohio; and at
the crossing ol the Jeffursonville and Columbus railroad, oo Silver
creek, Clarke county, Ia. It has not been found extending beyond
this bed—which varies in thickness from five to twelve or thirteen feet.
Of the numerous specimens obtained by collectors, most of them are
mere fragments; very fow have more than half or three-fourths of the
head complete—many not g0 much. This is the most abundant fos-
sil form of the bed at the locality on Beargrass.

GENUS DOLATOCRINUS. Lyon.

Gen. char.— Colinm, round; composed (neur the body) of alternate
large and small pieces; perforation pentalobate; rather large; basal
pieces five; pentagonal ; small; sometimes covered by the column.

First radials five, hexagonal; second radfials five, quadrangular;
third radials five, pentagonal; first secandary radials, ten or eleven,
generally hexagonal; second secondary radials quite irregular, varying
from ten to thirteen; inferazilurys, those rising from the radials from
five to seven, whilst those which rise from the interradial fields vary
from ten to twelve; inferradinls, first series, five, large nopagonal ;
the second series, of five, differing in form; arms ten, formed of ecirca-
lar pieces of equal thickness, tapering rapidly towanl the superior end;
mouth sub-central proboscidate; summit covered by small polygonal
picces.

DOLATOCRINUS LACUS. ZLyon.
Plate IV. fig. 2, 2¢, 2b, 2¢.

Specific character.— Body snb-globose; truncated below ; columnar-
pit broad and deep; summit somewhat conical, prolonged by a probos-
cis; column round; near the body composed of alternate large and
smaller pieces articulating by flat radiated sarfaces; the upper joint
of the column is hemispherical, and partially fills the columnar-pit,
nearly and sometimes quite concealing the basal pieces; columnar per-
foration rather large and pentalobate.

Basal peeces five;” pentagonal; nearly of equal size; not quite as

®The basal pieces are only seen io fragments and crushed specimens; from these we are led
to believe that the basal pieces are five in pumber; should future investigation determine that
the base is divided into only three parts, the base would then resemble that of Plaiyeriaus,
Muler, not Auilin Being oow fully purduaded that this arrangemept of five basals, alternst-
ing with five firsg radiale, ia the strocture of the animal, we bave sy described it.
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high as wide; lyiug deep in the columpar-pit, and frequently conceal-
ed by the insertion of the columns, as in fig. 2¢, plate IV.

First radial pieces five; hexagonal ; nearly equal in size; twice as
broad as high; ornamented by sculptured ridges, which terminate at
a longish or rounded knob, near the margin of the columnar depres-
sion.

Second radial preces five; sub-quadrangular; wider than high; near-
ly of the same size; the center of the pieces are ornamented by a
knob, which terminates at this upper margin. In specimens of the
aged of this species the knob is frequently prolonged, and assumes the
form of a sharp ridge.

Third radiuls five; pentagonal; broader than high; same size, or-
namented near their center by a knob.

Secondary radials, first series ten of irregular form; as large as or
larger than the third primary madials; principally hexagopal—some-
times one or more are pentagonal.

Secondury radials, second series, varying in number from ten to thir-
teen; irregular in form and size. [Iuleraxvilary pieces; these pieces
are variable, differing in form and size, and are distinguished as trian-
gular and quadrangular—the triangular pieces haviog their origin in
the radial pieces; eight in number; those originating from the inter-
radial piece of the second series are quadrangular; twelve or more in
number.

Interradials five; very large; nonagonal ; angularly pointed below ;
truncated on the superior margin; from these rise the secondary ra-
dials, five in number, four of which are pentagonal; pointed at the
summit ; inferior margin as wide as the superior margin of the first
interradials on which they rest; the other piece is quadrangular.

The arms are ten in number, rising in pairs; rather short ; tapering
rapidly ; composed of ovoid flat pieces, of equal thickness—one side
exhibiting the articulating surfaces from which tentacule have been
detached ; the form and arrangement of the tentaculz are unknown.

Summif. The summitis covered by ratherlarge polygonal pieces, va-
rious in form ; generally ornamented by small granular prominences.

Proboscis or oral tube. In its complete form it is unkoown ; judg-
ing from the fragments found attached to the specimens, it is small com-
pared with the same appendage in other crinoids ; composed of small
polygonal pieces.
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Ezternal markings. The body is adorned by a most beautiful net-
work of raised tiiangular figures; the points of the principal triangu-
lar figures rise f{rom, and terminate at, the centre of the first interradi-
al pieces; a subordinate set of figures terminate at the centre of all
the pieces below the arms. In some specimens the lines are continu-
ous, in others, interrupted. The summit pieces are sometimes adorn-
ed by a single prominent granule; in other specimens, maoy of the
pieces are ornamented by a number of granules, arranged in lines across
some of the pieces in nearly parallel rows, or in a circular band around
a more prominent central one.

Geological position and locality. Found in great numbers in the
limestone immediaely over the hydraulic cement beds, Jefferson coun-
ty, Kentucky, on Beargrass creek; same beds on Rock Island, Falls
of the Obio river, and Silver creek, Clarke county, Indiana.

In the neighborhood of Louisville, resting on the hydraulic cement
bed, and below the black slate of the Denovian period, occurs a thin
bed oflimestone, its base resting on the cement stone bed ; in this is to
be found a partial bed of conglomerate, of ferruginous gravel ; a similar
bed of cong'om: rate ¢xists below the cement bed. The cement bed at
Beargrass creek is from four to six inches thick. Northwsetwaardly,
three and a half miles, at the foot of the Falls, on the Indiana side of
the river, this stone is eighteen feet thick; from the bed, at the foot of the
Falls, large quantities of hydraulic cement is manufactured, of superior
quality. Resting on the cement bed, as before stated, is a bed of lime-
stone from four to eight feet thick ; the inferior two feet abounds in
crinoidee, in fact, the bed is literally made up of the remains of these
animals. Then succeeds, about two feet abounding in fossil corals,
amongst which are a few entrochifes ; these are again succeeded by
Crenoidea, Brachiopoda. and Trilobites. Upon the whole rests a bed
of black slate, variously estimated from one hundred to one hundred
and forty feet thick.

A few individuals of our genus, and probably of the same species,
occur at the hase of the hydraulic beds; these are seldom well pre-
served ; should these prove to be our species, the vertical range of the
species will be about twenty-five feet; should they prove to be differ-
ent, the range will be only about two and a half or three feet.



PALEONTOLOGICAL REPORT OF GEOLOGICAL BURVEY. 485

GENUS YASOCRINUS. .Lyon.

Gen. char—Body vase shaped ; twice as wide as high; basal pieces
five; pentagonal; pointed at their superior margin; primary radials
five; rising between the points of the basal pieces; secondary rddials
five; brcad; irregularly pentagonal ; arms five; single; composed of
cylindrical pieces; anal piece one; hexagonal; large ; summit un-
known ; column unknown.

VASOCRINUS VALENS. Lyon.
{Plate IV. fig.3, 3a.)

Basal pieces five ; low, broad; pointed at their summit; swelling
at tho base ; forming a shallow cup, with perpendicular sides ; bottom
slightly concave ; superior margin divided by obtuse points into five
broad, shallow, angular notches; the base articulates with the column
by a surface marked by strize, radiating from a smaull circular opening.

Radial pieces five; smooth; sub-hexagonal; dilfering slightly in
size ; higher than wide ; rising between the basal pieces.

Secondary radials five in number ; smooth; pentagonal; nearly twice
as wide as high ; the median line of these pieces are nearly horizontal;
the truncated face, for the ipsertion of the arms, eliptic.l, concave,
perforated near the centre, deeply sulcate above the perforation ; the
sides are joined together, curving upward and terminating oun the sum-
mit between the arms ; the piece on the left of the anal piece is much
larger than either of the others, and covers the points of two of the
radials, whilst that on the right of it is much smaller than the others,
and rises from the point and left side of the primary radial, beneath it.
The anal piece is large, sub-hexagonal, rising between two of the pri-
mary radials, and extends above the lower margin of the axillary face
of the second primary radials.

Arms composed of cylindrical pieces, their legnth and dinmeter being
nearly equal ; perforated and deeply sulcate on the superior side.

Dimensions :

Diameter of the base, - - - - s inch.
Height of the base, - - - - - T inch.
Height of the body, - - - - - %% inch.
Greatest diameter, - - - - - 1.4%% inches

Diameter of the axillary articulation, - Tow ioch
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Remarks. This remarkable crinoid was obtained several years since
at the quarries on Beargrass creek, near Louisville, where it was found
associated with Actinocrinus. Dolatocrinus, &e. It is very rare—this
specimen i8 the only one of this species heretofore obtained.

VASOCRINUS S8CULPTUS. Lyon.
(Plate I¥. fig. 3, 3¢, 3d, 3e.)

Body small; vase shaped; section at the junction of the arms pen-
tagonal; side of pentagon above the anal pieces nearly twice as long as
either of the others; the surface is roughened by raised sculpture; the
center of the pieces below the arms are all prominent. On either side
of the sutures marking the junction of the basal pieces is a raised rib,
which terminates at the center of the first radial pieces lying above
the sutures. Similar ribs cover the body, extending from near the
center of each to the center of all the contiguous pieces, (except the
basal pieces,) thus dividing the surface into nearly equal-sided triangu-
lar spaces, deeply depressed at the center, and curving up to the ribs
which define them; at the end of the ribs the triangular spaces are
joined by a narrow grooved avenue, not quite so deep as the center of

the spaces.
Basal pieces five; pentagonal; as high as wide; extending beneath

to the columnar perforation; junction with the column slightly con-
cave.

Radial pieces five; hexagonal; four of equal size; as high as wide;
one much larger than the others, rising belween the points of the basal
pleces.

Secondary radials (scapulee, Miller) five; irregularly pentagonal;
nearly equal in size, except the piece on the left of the anal pieces,
which is nearly twice as large as either of the others; articulating
facet of the arms uneven; perforated; sulcated upon the upper side;
the pieces curve upwards at their line of junction, and terminate upon
the summit above the line of the arms.

Anal pieces two; hexagonal; one equaling in size the first radial
pieces; the other is quite small.

Arms five; single; structure beyond the first joint unknown; they
start from the body in a horizontal direction.

Colunwi unknown.
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Geological position and localify. Found in the limestone about five
feet beneath the Devonian black slate, and above the beds of Hydraulic
cement-stone, Jefferson county, and in the same geological position on
the falls of the Ohio. It does not appear, from what is known of it,
to have a very great vertical range, probably not more than three or
four feet.

OLIVANITES VERNEUILIL. Troost.

Ref. and Syn. Pentremites Verneuilii, Troosl, sixth report on the Ge-
ology of the Slale of Tennessee, Nashville, 1841. Penlremites Verneui-
lii (Beadle) d Orbigny Prodrome de Pal., Stratigr 1, p. 102,

Eleacrinus Vernewiliv Roemer. Monographie der Fossilen Cri-
noiden familie der Blasloideen, &c., Berlin, 1852, p. 59.

This fossil is found in great abundance in rocks of the Denovian
period, at the Falls of the Ohio river, and on Beargrass creek npear
Louisville, Jefferson county, Kentucky, and in other localities.

Professor Troost distinguished this fossil in 1341, as Pentremites
Vernew'lii. In a list of fossil crinoids of Tennessee, published in the
proceedings of the American Association for the Advancement of
Seoience ; of the meeting held at Cambridge, Boston, 1850, the learned
professor has removed it from Penfremiles ; having erected a new genus
for its reception, and distinguished it as Olivanites Vernewilii. In a
private letter, written August 3d, 1849, to a distinguished lady of
Tennessee, Professor Troost removes Pentremites Verneuilii to Olivani-
fes.

Dr. Fred. Roemer, in an elaborate and able work on the Family
Blastoidea, referred to above, has re-described this fossil under the
generic title of Elegcrinus, (retaining Prof. Troost's specific name,)
with excellent figures by Hugo Troschel. For want of well preserved
specimens, both the figures and description are defective in many res-
pects.

For these reasons, and possessing quite perfect specimens, it is pro-
posed to describe these, and restore the name proposed by that pioneer
of western geology, Dr. Troost.

Duriog the last seventeen years hundreds of these curious forms,
known as “Petrified Hickorynuts,” have passed through our hands,
having been distributed to collectors at home and abroad. Dr. Roe-
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mer’s description was probably made from some of those furnished by
us during his visit to this country.

Of the multitudes collected we have now over three hundred speci-
mens, and out of this large number, not more than five or six expose
the true structure of the body, especially the arrangement of the base,
and only two exhibit the pieces at the summit of it.

OLIVANITES VERNEUILIL. Troost.
(Plate V. fiz. 1, la, 15, 12, 14d.)

Description—The body is illipsoidal ; the usual proportion between
the beight and width isas 4 to 3 ; in the more globose it is somctimes
as 3 isto 2;%. The whole surface in well preserved specimens, shows
a remarkable fine sculpture. The cup, below the ambulacral fields,
consists of eleven pieces; above the cup and between it and the sum-
mit are four interradial lanceolate pieces, one anal piece, five pseudam-
bulacrze, and ten large pieces; one on either side of these, making
thirty-six prominent pieces, exclusive of those at the summit ; making
in all about fifty pieces. Ounly very short pieces of the column hav-
ing been found attached, little of its structure is known; the small
part found attached is round or imperfectly pentagonal. The colum-
nar perforation is pentalobate.™

The Busal pieces, three in number, are very minute; lozenge shaped
or quadnlateral; sitvuated at the bottom of the columnar-pit; always
concealed when the column is present.

Primary radials are also three in number; small; situated within
the columnar pit; two are hexagonal, and one somewhat lozenge-shaped;
nearly of equal size; each piece is ornamented by three tuburcles, one
on either side of the sutures, near the outer margin of the joined
pieces, and one near the center of the pieces; they are usually entirely
concealed by the column—a single specimen bhas been seen that ex-
hibited a part of these pieces when the column was present.

Primary radials, second serves. These pieces are five in number;
forked; one-sixth wider, at the spread of the branches, than high; the
inferior margin is deflected within the columpar-pit, and rests on the
outer or superior margins of the first rudials, as in Penfremites, with
this dilference, one of the second radials rises from an angular point of

®A siogle specimen, cut of maoy, exhibits this stroctore ; neacly all the specimens are par-
tially ailicifled, and the structure partiaily oblicerated.
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one of the hexagonal pieces. The bending or angular deflection of
these pieces, into the columnar-pit, is most remarkable, forming, as
they do, a margin about equal to their thickness around the external
margin of the columpar-pit, around the column preseutiog the appear-
ance as il their junction with the first primary radials was against
their inner fuice, and not by the inferior margin of the pieces, as is
usually the cise with crinoidea. The sides of the pieces or branches
of the forks are nearly of equal width, tapering or curving slightly
from within the fork outward; the lateral margins are straight; their
summits are variously truneated, sometimes by a straight line from
within the fork outward and downward; again,by an additional corner re-
moved from the point within the fork,and sometimes they are found irre-
gularly rounded from the center of the branches to either side; all these
forms are seen in a single specimen. The angular indentation between
the branches of the fork terminates in a prominent cup, from which pro-
ceeds, upward, on either branch of the fork, defining the space between
them, a sharp prominent margin marking the limit of the branches of
the fork. The branches of the second primary radials are also marked
with lines of increment, which conform to the upper and outer margins
of the pieces. The lines are prominent, and are probably the remains
of the processes marking the margins of the pieces above alluded to.
Interradial pieces—(No. 4, fig. 1, plate v.) These five pieces are
long, (seven times as long as their greatest width;) lanceolate, rising
from the notched and curved superior margins of two adjacent branches
of the second primary radial pieces, and terminating at the summit of
the body, between the ovarial (?) openings; they are divided longi-
tudinally by a line from which fine depressed strize diverge at an angle
of abont 60° (upward and outward,) dividing the parts of the piece on
either side of the center line into flat bands, equal in width to the ribs
on the pieces on either side of the pseudambulacral fields, and the
pieces composing these, the ambulacrie—sixty of which are contained
in an inch.*
The parts here designated interradial pieces, in the best preserved
& Dr, Roemer's Gzure represents this part, which is the middle of his ** delfoid pisces.'' as
covered with puncturea, (""chayrinartig bedect *' ) In the above descriplion this pars is called
interradial piece, and is separated from the pieudambulacral Gelds, aod [rom the spaceson either
side of them In oo spacimen, of thousands, bas this puactared surfice been obaarved; it ia

probably the effsct of cleaning with a pointed instrument It bas been obserred in some so
clean

a3
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specimens, are separated from the pieces on either side of the pseudam-
bulacrse, by a sharply defined angular ridge, surrounding the whole
piece eXcept at the junction with the branches of the radials below it

Anal piece. This piece is wider than the interradial pieces; nearly
equal in width in its whole length; rounded at its summit, baving a circu-
lar notch in its upper margin, the sides of which are frequently tranca-
ted obliquely downward from the sides of the notch, above which is
situated the large ovoid opening. It rises from the summits of the
second radials, like the interradial pieces, and like those it is marked
with strize. This picce has much irregularity in form and adjustment
with referenee to the body, in different specimens, being disposed above
the generul surface at its superior extremity, and sometimes below it;
frequently the circular notch occupies the whole summit of the piece,
which is then very prominent, and prolonged above the summit of the
body, while in other specimens it terminates a considerable distance
below the summit.

The pseudambulacral fields, five in number, rise from the angular
noteh in the summits of the second radials, and terminate at the sum-
mit; they arealike in size and mrmrangement of parts; each field consists
of three parts, the middle of which is the longest; rising from the
bottom of the notch, #s before stated, it is continued to the openings
around the summit, which it divides, and is continued beyond them
toward the center of the crown, and is lost under the small pieces ar-
ranged within the openings. It is divided by a line into equal parts
running its whole length, each of which is again divided into a line of
pores, and a ridge. In some states of specimens the mesial line is
deeply grooved, on either side of which is a rounded ridge, equal in
width to the line of pores; thus each field is divided into four parts of
eqoal width—i. e, two lines of pores and two ridges lying between
them. In large specimens their width is ;%% of an inch. The pores
are ovoid, the long diameter lying transversely with the specimen,
about 60 to the inch; they terminate at the reniform larger openings
at the summit. The openings at the summit bave their long diameter
parallel to the length of the pore pieces.

The sides of the suture dividing the pore pieces is beautifully orna-
mented by fao-like figures, lying nearly opposite the pores; they are
nearly triangaolar in form, composed of six diverging ridges, having a
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common origin opposite the pores; these are divided by grooves of un-
equel depth, increasing in size and depth from the origin of the ridges
to the bottom of the groove, quite analogous to the same part in Pen-
{remiles obesus.

The pores communicate with the interior of the bedy. On either
side the pore pieces are supported by a piece, two to each field, ten in
all, of equal width, nearly of the same form, ornamented with grooves
and ridges. The grooves rise at a pore, and croas the pieces transversely,
and terminate against the interradial pieces, the whole surface of the
pieces being covered by grooves and ridges, which are equal in size to
the pore, or the division between the pores, against which they severally
originate. These are again crossed obliquely from the outside of the
pieces upward, by a set of ribs which rise against the interradials and
anal piece, and cross the supporting pieces of the pseudambulacree.

The summit within the circle of the large pores (ovarian openings ?)
is divided into about twenty-two small pieces, six of which are dis-
posed around the seventh, which occupies the centre of the crown.
They are nearly of equal size, polygonal or nearly circular; without
the line of the six pieces, and falling into the indentations around the
circle formed by them, are smaller pieces, and on either side of the
outer circle of the ovarian (?) openings are small linear pieces, abut-
ting agaiust the small pieces outside of the first circle; all the pieces
exept the linear ones are studded with a number of small prominent

granules.
Spemmenﬁ of this fossil are found ranging frcm .;4% in inch, to au

inch and .;%% in length.
The rﬂlatwe proportion of one of the medium sized, rather globose
specimens is as follows :

Greatest length, - - - - - - 1.44% inches.
Length from bottom of columnar-pit to summit, 1 ﬁ- inches.
Greatest diameter, - - - - - 1.4%% inches.
Least diameter, - - - - 1.:4%% inches.
Length of second primary mdmlh, - - - yop inch.
Length of first primary radials, - - - 4% inch.
Length of basal pieces, - - - - %% inch.
Greatest length of the pieces, - - - 1.+%% inches.

Greatest width of pseudambulacral fields, - 4% ioch.
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Greatest width of interradial pieces, - - 4’5 inch.
Greatest length of interradial pieces, - - 1..%% ionches.
Greatest width of anal piece, - - - - %% inch.
Greatest length of anal piece, - - - 1.5%% inches.
Diameter of columnar pit, - - - - % inch.

Geologieal positiom and localily—Found in rocks of the Denovian
period, about five or six feet below the hydraulic cement-beds, in a
rock of peculiar physical character, distinguished as the Olivanite bed ;
the bed varies in thickness from one inch to two feet. The space be-
tween the Olivanife bed and the hydraulic cement beds, abounds in
fragments of Spirifer cullrajugafus, and affords very few fossils, ex-
cept a few washed and rolled corals. The Olivanife bed is rather local,
although these fossils bave a large horizontal range, the beds are in
interrupted patches. The beds at the Falls of the Ohio bave proba-
bly been the most productive. They have also been found on Bear-
grass creek, Jeflerson county, near Louisville ; on Silver and Fourteen-
mile creeks, Clarke county, Indiana ; and near Columbus, Ohio.

OLIVANITES ANGULARIBS. Lyon.

The preservation of the specimens of this species is such, that a
distinct character cannot be traced of the fine external markings. The
general arrangement of the parts, however, are distinctly visible, war-
ranting the opinion, that the gemeric character is that of Olivanites,
although some of the parts are not distinctly preserved.

Specific Character—Plate V. fig. 2, 2 4, 2.

Description—The body is sub-ovoid ; the diameter of the specimen
under consideration, from the anal side, transversely, to the highest
point on the opposite side, is .q%% of an ioch; the diameter parallel
with the flattened anal side .;%% of un inch; the height being . %% of
an inch. The anal side between the pore pieces, on either side of it,
is pearly twice as wide as either of the other sides. The outline is
very much inflated on the line of the pore pieces, whilst the interra-
dialy are deeply reated in the groove between them. The pseudambau-
lacral fields rise sharply apgular from the interradial pieces, which are
much wider, and consequently bave a much more rapid taper than the
same pieces in Olivanites Verneuilii. The psendambulacral fields are
also parrower in proportion than in that species; the summit and basal
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extremity are broader and flatter. The first series of primary radials
are prominent, and raise out of the basal pit, which they do not in OZ-
vanites Vernewilit. Viewed from either end, this species presents an
irregularly sided pentagon, the bounding lines of which are concave
toward the body of the specimen. This striking difference of section
transversely, will at once distinguish this from 0. Fernewla.

Geological position and locality—A few specimens of this species
have been found in the rocks of the Denovian period, lying between
the black slate and the hydraulic cement beds at Rock Island, at the
foot of the Falls of the Ohio; on Beargrass creek, near Louisville ;
also, on Silver creek, Clarke county, Indiana. They bave a limited
vertical range, and are only found near the base of the beds in which
they occur. Olivanites Verneuilii does not, so far as our observation ex-
tends, rise into the beds above the hydraulic beds, in which it is
not found.

CODASTER ALTERNATUS. LZLyon.
(Plate 3,3 a, 3 b.)

Body long ; irregularly conical ; summit level in the centre; slop-
ing slightly toward the outer end of the pseudambulacral fields; hor-
izontal section at the lower extremity of the fields pentagonal, the
angles of the pentagon being at the ends of the pseudambulacral field.

Basal pieces three; pentagonal; of equal size; gibbous; when
joined forming a minute triangular cup, larger than the inferior extrem-
ity of the joined first radials fitting upon it; perforated in the centre
by a very small circular opening.

Radial pieces three—tiwo hexagonal complete, one pentagonal, and
incomplete, (as in penfremifes); the upper margin of the hexagonal
pieces are concave in the centre, the corners obliquely truncated, form-
ing, with the pentagonal piece, a deep cup, baving the upper margin
indented with two concave and three angular notches, from which rise
five radials of the second series, two fitting upon the concave notches
at the summite of the complete pieces; the other three rising from the
angular notches between the three pieces.

Radial pieces, second scries, five; reaching the summit; twice as
long as wide; the summit of each indented by an angular notch,
broader than deep; rising from the base of each, and tapering to a
point at the inferior extremities of the notches, is an elevated rounded
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rib, ornamented transversely by fine rounded striz, while the margins
of the pieces are similarly ornamented, by coarser strize, lying parallel
with the margin of the pieces, and terminating against the sides of the
rib which occupies the middle. The sides of the second primary ra-
dials are so netimes closed upon the summit, nearly obliterating the
triangular field between the psendambulacral fields. The mesial line is
always straight. The mouth seems to be situated at the centre of the
summit, from which proceed five minutely granulated, porous, pseud-
ambalacrze, terminating at the angular corners of the summit, in the
notch of the second primary radials, forming a prominent ridge, divid-
ed, longitudipally, into four equal parts by three indented lines, the
deepest of which rises within the mouth. The spaces on either side
of the middle suture are divided by small prominences, divergi 1g from
the suture, and terminating within a circular depression, on the inner
margin of the outer spaces. Around the mouth, at the junction of
the ambulacral fields, are five rounded prominent tubercles—above the
ovarial opening, in some specimens, another is added, which is still more
prominent ; from four of these tubercles diverge four prominent rdg-
es, tapering from the mouth outward, one to the middle of four of the
straight sides, the fifth space is without a ridge, being eccupied by an
ovate or circular (ovarial or anal) opening. The depressed, triangular
intervening spaces are filled with seven or more thin pieces, lying par-
allel to the pseundambulacral fields, articulating with the summit of the
second radial, and the prominent ridge lying between the pseudambu-
lacree. These pieces were evidently capable of being compressed or
depressed ; the point at the lateral junction of the second radials is in
some specimens folded over toward the mouth so much as to entirely
obscure these triangular spaces by covering them.

The ovarial or anal opening is always over the radial, to the right
of the incomplete first radial.

Columnar facet small, round, or obscurely pentagonal. (' allernalus
differs from C. acuius and {rilobatus, McCay, in its greater length, and
the rib ornamenting the second radials; also, by the much greater del-
icacy, ( judging from McCay’s figure,) of the ridge between the am-
bulacree. This species is found much below either of the species of
McCay.
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Geological position and locality. Found in carthy partings between
chrystalline limestone, about eight feet below the hydrmaulic cement
beds,* and below the Olivanite horizon at the falls of the Ohio, and in
the same geological position on south fork of Beargrass creek, Jelfer-
son county, Kentucky.

Length of specimen, - - - . - %% inch,
Greatest diameter, - - - - - %% inch.

For valuable hints and assistance vur thanks are due to Dr. D. D.
Owen ; also, to Samuel Casseday, for the use of his cabinet of Crinoi-
dea and Olivanites. SIDNEY 8. LYON,

Assistant Geologist.

*These rocks belong to the Devonian period.

Explanations of the Plates.

PLATE 1.

ASTEROCRINUS CORONARIUS. Lyon.
Volums 3, page 476.
Fio. 2. View of the summit.
Fro. 1a. Basal view of same specimen, natural size.

GRAPHIOCRINUS—14 BRACHIALIS. Lyon.
Folume 3, page 479.
Fia. 2. Generic figure, representing the parts laid out upon a horizontal surface.
1. Basal pieces. 2. First radial pieces. 3. Second radials. 4
Secondary radials. 5. Arms. 6. Anal pieces. .
Fia. 2a. Profile view, same specimen.
Fie. 2b. Basal view, same specimen, natural size.
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PLATE II

PENTREMITES OBESUS. Lyon.
Volume 3, page 469.

Fio. 1. Basal view.
Fra. 1a. View of the summit, same specimen.
Fri. 1b. Profile view, same specimen.
Fia. lc. Basal pieces.
Fic. 1d. Frazment showing the interradial pieces, drawn the size of nature.
Fre. 1e. Generic figure, reduced one diameter—

I. Basal pieces. 2. First radial pieces. 3. second radial pieces,

4. Third radial pieces. 5. Ioterradial pieces. 6. Pseudambulacral

fields.

PLATE II1.

ASTEROCRINUS CAPITALIS. Lyon.
Valume 3, page 472.
Fra. 1. Profile view, (all the figures are the size of nature.)
Fia. 1a. View of one of the club-like lobes, presenting its smallest surface.
Fic. Ih. View of same part, presenting its greatest surface,
Fia. Ic. View of the summit.
Fic. 1d. Basal view.
Fro. le. Generic izure—
1. Basal pieces. 2. Radial pieces. 2a. Anal piece. 3. Becondary
radials.
Fre. 1{. End view of the base, anal side presented.
Fra. Ig. External view of the base.
Fie. 1h. Internal view of the base.
Fio. 1i. End of the base, opposite the apal side.
Fro. 1k. End view of the base, showing the long diameter.

PLATE 1IV.

ACTINOCRINUS ABNORMIS. Lyon.
Folume 3, page 479.
Fia. 1. Profile view, natural size.

Fic. 1a. Basa] view, same specimen.
Fia. 1b. Generic view, extended from the anal pieces to the knob at the center o

the summit



Fio. 2.

Fia. 2a.
Fia. 2b.

Fic. 3.

Fia. 3a.
Fia. 8b.

Fio. 3ec.
Fia. 3d.
Fia, 3e,

Fre. 1.
Fic. la.
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DOLATOCRINUS LACUS. .Lyon.
Polume 3, page 482.
Generic figure.
Summit view.
Basal view, same specimen, size of nature.

VASOCRINUS YALENS. Lyon.

Volume 3, page 485.
Generio figure, size of nature, the pieces arranged around the columnar
facet.
Profile view, vasocrinus valens.
Vasocrinus sculptus, from which the external sculpture has been removed,
ansl side front, natural size.

VASOCRINUS SCULPTUS. .Lyon.

Volume 3, page 486.
Profile view, nataral size, different specimen.
Basal view of same specimen.
Summit view of same specimen, natural size.

PLATE V.
OLIVANITES VERNEUILII. ZTroost.

Volume 3, page 487 ,488.
Olivanues Verneuilin, nalural size, anal side front.
Qlivanites Verneuilii, natural size, side opposite the anal side.

Fia. 1b. Generic figure—1. Basal pieces (lighter colored.) 2. Primary radials,

Ist series. 3. Primary radials, 2d series, (forked pieces.) 6. In-
terradial pieces. 4. Psendambulacral fields, and supporting pieces
on either side. 4'. Anal piece, withthe large opening at the summit.
6. Small pieces at the summit.

Fra. le. Bummit view, natural size.
Fra. 1d. Basal view, natural size.

OLIVANITES ANGULARIS. Lyon,
Volume 3, page 492.

Fia. 2a. Olivanites Angularis, sual side front, natural size, from a large speci-

men.

Fia. 2b. Olivanites Angularis, sammit view.

Fio. 2.

Olivanites .Angularia, side opposite the anal side.
a3
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CODASTER ATTENNATUS. Lyon.

Volume 3, page 403.
Fie. 3. Generic figure—1. Basal pieces. 2. Radial pieces, 1st series. 3. Ra-
dial pieces, 2d series, 4. Angular pieces, on the summit, occupying
a position in reference to the 2d radials, similar to the interradisl
pieces in Pentremiles.
Fic. 3a. Sommit view, enlarged two diameters.
Fi1c. 3b. Profile view, natural size,

SIDNEY S. LYON.
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