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NEW AND INTERESTING SPECIES OF PALAEOZOIC
FOSSILS.

BY S. A. MILLEU AND \VM. F. E. GUKT.EY.

SUBKINGDOM ECHINODERMATA.

CLASS CRINOIDEA.

ORDER PAL^OCRINOIDEA.

FAMILY ACTINOCRINID.E.

BATOCRINUS POLYDACJTYLUS, U. SJ).

Plate I, Fi(j. 1, view of calyx, arms and pari of the column,
azijgous area on the right.

Species above medium size. Clayx short, saiicer-shaped,

about four times as wide as hi,i;;li: iuterradial areas slightly

flattened; surface granular. Column medium size and comjiosed

of alternately larger and smaller plates.

Basals form an hexagonal disc, less than twice the diameter

of the column, bearing a low rim around the depression for

the attachment of the column. First primary radials more than

twice as wide as high. Second primary radials quadrangular,

nearly three times as wide as high. Third primary radials

not much larger than the .second, twice as wide as high,

pentagonal, axillary, and support upon the upi)er sloping sides

the secondary radials. In each lateral ray and in the ray

opposite the azygous area there are two secondary radials, the

last of which are axillary and bear three tertiary radials, the

last one being axillary and bearing two arms; which gives to

each of these rays eight arms. The ray on the right of the

azygous ai'ea bears three secondary radials, the last one being

axillary and bearing two arms, which gives to this ray four

arms. The ray on the left of the azygous ai-ea bears, on the
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distal side, three ser-ondary radials. the last of which is axillary,

and on th(\ ])roxiiiial side two secondary radials, the last of

wiiich is axillary, and boars -on the distal side two tertiary

radials, and on the j)roxinial side three tertiary radials, the last

one bein<j axillary, giving to this ray five arms. There are,

therefore, thirty- three arms in this species. The arms are com-

posed of a double .series of interlocking plates that are deeper

than wide in the lower part, but commence to spread, a1 tlie

upper third, and become perfectly flat, in the upper pari, as

they do in Erelmocrinus, but without the usual increase in

width. Tlie plates of the arms do not seem to lengthen, but

instead of closing, so as to have an ambulacral furi'ow on the

inner side, they become perfectly flat on both sides, or concave

externally. Pinnules dense.

There are three regular interradials in each area, one large,

the other two small, but of unequal length. There are seven

azygous interradials, the first one hejjtagonal, in line with the

first primary radials, and of about the same size. It is followed

by three plates, in the second range, the middle one being the

longer and larger one. On each side of the upper part of the

middle plate there is a small plate that sepai-ates it from the

radial series. Above the middle plate of the second range,

there is an elongated plate that extends an angle to the top of

the calyx. Tlu; vault is not ex))o.sod, but it bears a long

slendei- [ii'oboscis, the end of which is broken o(I at the top

of the specimen illustrated.

This sjnjcic! will bo dislingui.shed by its depressed calyx, and

thirty-three arms or seventeen ambulacral oritices, in the vault,

and by the llattoning of the arms in the suixu'ior ])art. Tiiis latter

character, in a greater degree, possibly, has been regarded as

a gcmeric character in Erelmocrinus. This species and others

hereinafter described show that the llattoning of the arms is

not of generic importance. Many species of Baiocrinus show

the tendency of the ai'uis to expand or flatten toward the

superior ends.

Found in the Keokuk Group, at Boonville, Missouri, and now

in the collection of S. A Miller.



BATOCRINUS SAMPSONI, 11. sp.

Plain T, Fi(]. 2, azijuous view of a specimen comjiressed so (is io

show calyx ami arms; Fi<j- 3, hiieral view of another

specimen havivg part of ihe arms removed, showing

raidf, ])r()hoscis and Ihe incurring pari of ihe

arms, some of which are broken off.

Species mcclivm size. Calyx obconoidal, twice as wide as

high; each radial series where unworn bears a slight angular

ridte from the basal plates to the free arms; interradial areas

ilattencd but very little; surface granular; truncated for a small

column.

Basals form an hexagonal disc, one-half wider than the diame-
ter of the column, and having a height less than the distance

from the column to the nuirgin. First pi'imary radials wider

than high, up|.er face slightly arcuate for the reception of the

second radials. Second primary radials quadrangular, about

twice as wide as high. Third primary radials pentagonal, a little

larger than the second, not quite twice as wide as high, axillary,

and support upon the upper sloping sides the .secondary radials

The distal side of each third primaiy radial, adjoining the

azygous area, bears four secondai-y radials. the last of which

is axillary, and supports upon each upper slojiing side a free

arm; the proximal side of each bears two secondary radials,

the last of which is axillary and supjjorts upon the distal side

two tertiary radials, the last one being axillary and supiioi't-

ing ujon each ujiper slojung side a free aim; th.e proximal side

of each secondaiy radial bears three tertiary radials that sup-

port a single arm. This arrrngement gives to each of these

rays five aims. In each lateral ray there are two secondary

radials, the last one being axillary and sujiporting the tertiary

radials. In one of these each distal series supjiorts four ter-

tiary radials, the last one being axillary and su])porting upon

each upper sloping side a free aim. and each proximal .series

supi:orts thiee teitiaiy radials, the last of which supports a

free arm which gives to this lateral ray six aims. In tlie

other lateral ray, one of the distal series sujiports three tertiary

radials, the last one being axillaiy and supporting upon each

upper .sloping side a free arm: the other distal series and each

proximal series, su]>port thiei' tertiary radials each fjf which
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supports a free arm, which gives to this lateral ray five arms.

In the ray opposite the azygous area there are four secondary

radials, the last of which is axillary and supports upon each

upper sloping side a free arm, which gives to this ray four

arms. There are, therefore, twenty-five arms, in this species.

The arms are composed of a double series of interlocking

|)lates that are deeper than wide, in the lower jiart, but flatten

out above as they do in Er< imocrinuf, but without the usual

increase in width. Pinnules long and dense.

There are three regular interradials in each area, one large,

the oth(3r two smaller and .somewhat elongated. There are six

azygous interradials, the first one heptagonal, in line with the

first primary radials, and the largest plate in the calyx. It is

followed by three plates, the central one being smaller than

the lateral ones; and these by two elongated plates that con-

nect with the plates of the vault. The vault is conoidal and

larger than the calyx, and bears a long subcentral probo.scis.

The plates of the vault and i^roboscis are large and smooth.

This siiecies will be distinguished by its general form, and

twenty-five arms that are flattened toward their terminal ends.

This latter character belongs to all species that have been re-

ferred to Eretmocrinus. This species and others herein de-

scribed show that the flattening of the arms is not of generic

importance, though, in a marked degree, it is no d<)uV)t of

specific value. We have, heretofore, shown that the oUkm-

characters ascribed to Eretmocrinus are posses.sed by difTerent

species of Batocrinus and tliat one and all arc not of generic

value.

F()\ni(l ill llic Keokuk- Clroup, at Hoonville. Missouri, and now
in the (ujjlection of S. A. Miller. Tlie S2)ecific name is in honor

of F. A. Sampson, the well knowTi naturalist of S-dalia,

Missouri.

BATOCRINUS VKTERATOH n. Sp.

Fhile f, Fif/. 4, view of calyx and arms opposite the azygous side,

a little depressed, and arms broken off at the upper end.

Species medium size. Calyx obconoidal, two and a lialf limes

as wide as high; no radial ridges; plates slightly convex; sutures

distinct, somewliat beveled; sm-face gi"innlar; cohnnn small.



Basals form an hoxap^onal disc twice as wide as the diame-

ter of the column and having a height less than half the dis-

tance from the column to the margin. First primary radials

one-half wider than higli, and superior face nearly straight.

Second primary radials (juadrangular, about three times as wide

as long. Third i^rimary radials i^entagonal, a little larger

than the .second, about three time.^ as wide as long, axillary,

and support on the upper slojiing sides the secondary radials.

In the ray opposite the azygous area there are three secondary

radials on one side and an axillary plate that bears two arms;

on the other, there are two secondary radials, the last of

which is axillary and bears, upon one side, a tertiary plate,

which supports a single arm, and upon the other a tertiary

plate, which is followed by an axillary plate that bears two

arms. There are, therefore, live arms in this ray. One of

the lateral rays is constructed in the same manner and bears

live arms. In the other lateral ray there are two .secondary

radials in each .series, the last of which are axillary and bear,

upon one side, two tertiary radials that support a single arm
on each, and ui)on the other side two tertiary raidials, the last

being axillary and sujiporting two arms. There are, therefore,

six arms in this ray. The ray on the right of the azygous

area also supports six arms, while the ray on the left of the

azygous ai-ea supports seven arms, the jiroximal one being a

single arm and the other thi-ee double arms. By this arrange-

ment there are twenty-nine ai-ms in this species. The arms
are long and very slightly ll:itten(>d toward the superior ends.

Pinnules very dense.

In the regular interradial ai-(';is Uwvo are only two plates,

one following the other. \n tlir azygous interradial area the

first plate is heptagonal, in line with the first primary radi;ils

and of about the same size It is followed by three plates in

the second range, which nearly fill the area, above thesi; the

sutures are indistinct in each of our specimens, but, apjiar-

ently, there is only one plate, making five jilates in this area.

The vault is not disclosed in our sjiecimens, but two of tlieu]

show the broken ends of tin,' pioboscis, which is ([uite small.
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The arms, in the specimen illustrated, are broken off and

eroded toward the top, which causes the arms to appear tfi

flatten more than they really do. Another specimen showing

nearly the entire lenf2:th of the arms, shows only a little flat-

tening at the tips—about the same shown in B. vemisliilus.

This species is distinguished by its general form, number of

interradials, and the peculiarity in the arrangement of its

twenty-nine arms.

Found in the Keokuk Group, at Boonville, Missouri, and now
in the collection of S. A. Miller.

BATOCRINUS VETUSTUH, n. Sp.

Plate I, Fi(]. 5, azytjous side view of the aiJij.r and part of the

arms; Fig. C, opposite view of the same specimev.

Species medium size. Calyx obpyramidal, twice as wide as

high; each radial series bears an angular ridge from the basal

f)lates to the free arms; interradial ai-eas flattened; "sutures

slightly beveled; surface granular; truncated for a small

column.

Basals form an hexagonal disc one lialf wider than tlie diam-

eter of the column and having a height less than half the

diameter of the column. First i)rimary radials wider than high,

upper face slightly arcuate for the reception of the second

radials. Second primary radials cpiadrangular, about twice as

wide as high. Third [)riuuiry radials jientagonal, except in the

typical specimen, the one on the right of the azygous area is

hexagonal, and the one opposite the azygous area is heptag-

onal, as shown in figure 5- Moreover, in the typical exam-

ple, there are four ])r'imary radials, in one of the lateral series,

as shown on the left of figuin; li. The extra platt; is p<nitag-

onal and in.sisrted betwcn-n the second and third jiriuuiry

radials. The tliird priiuai'y radials are of im('([iial size, axillary,

and bear upon each upper slojjing side secondary radials. On
the right side of the azygous area, on the distal side, there

are three secondary radials and an axillary i)late that bears

two arms, and on the pio.xinial side two secondary radials, the

last being axillui'y anl l)eariug upon each upper side two
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tertiary radiiils, oat-h of which bears a single arm, which

gives to this ray four arms. On the left side of the azygous area,

on the distal side, there are four secondary radials that bear

a single arm, and on the proximal side two secondary radials,

the last of which is axillary, and bears upon the distal side

two tertiary radials that bear a single arm, and on the prox-

imal side three tertiary radials, the last being axillary and

supporting two arms, which gives to this ray four arms. It

will be noticed that the number of arms in each of these rays

is the same, but the arrangement is reversed. In one lateral

ray there are u^ion each side of the third jirimary radial four

secondary radials, tlie last being axillary and supporting

two arms, which gives to this ray four arms. In the other

lateral ray there are upon each side of the thii'd primary

radial two secondary radials, the last being axillary and bear-

ing upon each upper slojiing side three tertiary radials, the

last of which is axillary in tliree rays and supi)orts two arras,

and the other one supports a single arm, which gives to this

ray seven arms. In the ray opposite the azygous area there

are upon one side five secondai-y radials that bear a single

arm, and upon the other side five .secondary radials, the last

being axillary and supporting two arms, which gives to this

ray three arms. There are, therefore, twenty-two arms in this

species. Tlie arms are composed of a double series of inter-

locking plates that are deeper than wide, and, as far as pre-

served in the tyjiical specimens, show no tendency to flatten

toward the superior ends. Pinnules long and dense.

In part of the regular interradial areas there are five plates,

one followed by two, and then one in the third, and one in the

fourth range—in other areas there are six plates—two in both

the second and third ranges. In the azygous area there are

thirteen iilates. The first one is heptagonal, in line with the

first primary radials and fully as large as any of them. It is

followed by three plates in the second range, five in the tliird

range, three in the fourth range and one in the fifth range

that unites with the idates of the vault. Our sijecimens do not

di.sclo.se the vault and probo.scis.

This species is distinguished by the numerous interradials

and azygous plates, and by the order and arrangement of twenty-
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two arms. The fourth primary radial in one of the rays is

abnormal, or the comuumcement of development toward some
other foim, that is unknown, provided other specimens, in this

species, do not retain the same character, in which case, it

might be a specific character. We have the character preserved,

only in the specimen that is illustrated.

Pound in the Keolvuk Group, at Boonville, Missouri, and now
in the collection of S. A. Miller.

BATOCKINUS VENUSTULUS. n. S]).

Plate I, Fig. 7. (izygoiis side of cfdi/.r (Did arm.t, a lHlle

depi-es&cd.

Species medium size. Calyx oboonoidal, twice as wide as

high; each radial series bears a low angular ridge from the

basal plates to the free arms; intarradial areas slightly llat-

tened; surface granular; truncated for a medium-sized column.

Basals form an hexagonal disc one-third wider than the

diameter of the column and ha\ing a height less than the dis-

tance from the column to the margin. First primary radials

very little wider than high, upper face sliglitly arcuate for

tlie reception of the second radials. Second jirimary radials

quadrangular, moi-e than twice as wide as high. Third pri-

mary radials pentagonal, a little larger tliun the second, about

twice as wide as high, axillary, and su))port upon the uj)per

slo[)ing sides the secondary radials. On the distal side of th('

third primai-y radial, on the right of the azygous area there

are four scscondaiy I'adial.s, the last of which is axillary and
supports upon each u])per sloping side a free arm: on the

proximal side thei-e are two secondary radials. the last being

axillary and sup])oi-liug ujxm the distal side two tej-tiary ra-

dials and upon the ])r()ximal side 1hr(>e, the last ones support-

ing free arms, wiiicli giv(>s to this ray four arms In the i-ay

on the left of the azygous area, the third ])riraary radial sup-

ports, upon each u])per sloping side, two secondary radials,

the last being axillary and the pi-oximal .series bears on the

proximal side two tei-tiai-y radials and on the distal side two
tei-tiary radials and an axillary plat(> that su))ports two arms;

the distal series bears upon each up])er sloping side two ter-

ti;n-y radials one of which bears an axillary jjlate that sup-

])ui-ts two arms. This arrangement gives to tliis ray six arms.



13

In each lateral ray the third primary radial supports ujion each

iijiper sloping side two secondary radials the last being axillary

and bearing upon each upper sloping side three tertiary radi-

als and an axillary plate which sujiports two arms, which gives

to each of these rays eight arms. In the ray opposite the

azygous area, there are three secondary radials followed by

an axillary plate that supports two arms, in one series, and.

in the other, there are three arras, which gives to this ray

five arms. There are. therefoi-e, in this species, thirty-two

arms. The arms are composed of a double series of interlock-

ing i^lates that show a slight tendency to flatten at the in-

curving superior ends, but not to be comjiared in this respect

with Batocrinus Sampsoni. Pinnules long and dense.

In one of the interradial areas there are three plates, one

followed by two smaller ones; in two of the ai-eas thei'e are

four plates in each, one followed by two in the second range

and one in the third; and in the other area there are five plates,

one followed by two in the second range and two in the third.

There are seven azygous interradials, the first one heptagonal,

in line with the first primary radials and of about the same
size. It is followed by three plates, the central one being

larger than the lateral ones; and these by two i^lates, in the

third range, and one in the fourth, that is somewhat elongated

and reaches the plates of the vault. Vault conoidal, and sub
central probo.scis smaller than in B. Sampsoni.

This species will be distinguished by the arrangement of its

thirty-two arms from all other species. The same tendency of

the arms to flatten near the ujjper ends has been discovered

in other species of Batocrinus that has been overlooked by
authors. But where the flattening is as slight as in our

specimens of this species, it is i)robable that other specimens
will not .show any flattening, and that tlH> character is not even
of specific importance, and, moreover, it is probable that it

does not exist in younger specimens, which would again tend

to destroy its importance.

Pound in the Keokuk Croup, at B^onviUe, Missouri, and now
in the collection of S. A. Miller.
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BATOCRINUS INSUETt'S, n. Sp.

Phiic T, Fig. 8, azijijovs view of calyx, vanlf, jyroboscis and pari

of the (inm; Fi<j. 9, side view of same specimen.

Species rather below medium size. Calyx obconoidal, trun-

cated below, about twice as wide as high; surface smooth or

finely gi-anular. Column medium size.

Basals form an hexagonal disc one half wider than the diame-

ter of the column, witli a central depression and rim around

it, for the attachment of the column. First primary radials

wider than high. Second primary radials quadrangular, short,

two or more times as wide as high. Third primary radials a

little larger than the second, twice as wide as high, pentagonal,

axillary, and support on tlie upper sloping sides the secondary

radials. In each lateral ray, the third primary radial supports,

upon each upper sloping side, two secondary radials, the la.st

of which is axillary and supports upon each upper sloping side

a tertiary radial, that bears a single arm. There are, there-

fore, four arms in each of these rays. The distal side of each

third primary radial adjoining the azygous area supports thi-ee

secondary radials that bear a single arm; the proximal side of

each supports two secondary radials, the last of which is axil-

lary and sui)i)orts ujjon each side a tertiary radial that bears

a single arm. There are, therefore, three arms to each of

the.se rays. In th(! i-ay opposite the azygous area, the third

primai'y .supports ujion each upyier sloping side three second-

ary I'adials, the last of which su])ports a single arm. There

are, therefore, sixteen shii])le ai-ms in this species and sixteen

ambulacral openings to tlu; vault. The arms are rather small

atid com]K)sed of a double sei'ies of interlocking plates that are

slightly d(>e])<'r than wide, in the lower part, but the arms

flatten out near the supei-ior ciuls, as th<>y do in many other

species in this genus. Pinnules long and dense.

There are three regular interradials in each area, one large,

the other two small. There arc four azygous interradials, one

heptagonal, in line with the first primary radials and slightly

larger and longei' tlian either of them. It is followed V>y three

plates, the middle one? being the larger and longer, but it is

cut off from the vault Vjy the tertiary radials. The vault is

highly convex, willi a large proboscis that terminates in a
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balloon-shaped bulb, that has the azygoiis openino: at one side

of the summit. The plates of the vault are plain, or slightly

convex, and smooth, but each plate, on the central and lower

part of the balloon, bears a central tubercle, while the small

plates on top and s\irrounding the orifice are smooth.

This species will be distinguished by the arrangement of its

sixteen arms, by the four plates in the azygous area, and by the

balloon-shaped proboscis. The sha]ie of the vault and probos-

cis, in this genus, varies so much, that it may be doubtful

about how far its form may be regarded as of even specific

importance. We have among the species herein described the

long slender proboscis extending beyond the arms, the balloon

shaped proboscis, with arms capable of spreading all over it,

and the convex vault, without pi'oboscis, save a swelling area

like a recumbent jiroboscis, with the azygous orifice below the

ambulacral canals. The breaking up of the genus Batocrinus,

on characters, based on the vault, azygous orifice, and superior

part of the arms, into subgenera or distinct generic names does

not seem to be practicable or natural.

Found in the Keolfuk Group, at Boonville, Missouri, and now
in the collection of S. A. Miller.

BATOCRINUS BROADHEADI, n. SJl.

Plnle /, Fig. 10, htnil view az'jgous side up; Fig. It, view

opposite the azi/gous area.

Species full medium size and among the larger forms with

which it is associated. Calyx somewhat hemispherical, in gen-

eral outline, rather more than twice as wide as high; radial

series forming low, angular ridges from the basal jilates to the

free arms; interradial areas gently rounded; arm openings

directed nearly horizontally; sutures distinct; surface granular.

Basals form an hexagonal disc that expands a little beyond

the angles of the radial ridges, and has a diameter two and a

half times the diameter of the column, and a hemisphei-ical

depression in the truncated surface below, for the attachment

of the column. First primary radials twice as wide as long,

longitudinally angular in the central part. Second jirimary

radials quadrangular, and varying from one and a half to two

and a half times as wide as long. Third primary radials pen-
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tagonal, larsor than tho second, wider than high, greatest width

below tlie middle, at tho angle.s formed by the junction of the

lower expanding and upper sloping sides, axillary, and sup-

porting on each upper sloping side the secondary radials. In

the ray on the right of the azygous area, and in each lateral

ray, there are two .secondary radials, the second one of which

is axillary, and bears upon each superior side two tertiary ra-

dials. which gives four arms to each of these three rays. In

tho ray on the left of the azygous area, there are two secondary

radials, in the proximal series, the second one of which is ax-

illary, and bears upon the proximal side two tertiary radials,

and on the distal side one large tertiary radial, and in the dis-

tal series there are two secondary radials only, the last one

being quite large. This gives to this ray three arms. In the

ray opposite the azygous area the third primary radial bears

upon each su2)erior sloping side three secondary radials, which

gives to this ray two arms. There are, therefore, .seventeen

arm openings to the vault in tliis species.

In the regular intcrradial area, between the three and four

armed rays, there are only three jjlates, one very large fol-

lowed by two elongated plates, one of which extends higher

than the other. In each of th(^ other three regular interradial

areas ohero are four plates, one large plate, followed by two
in the second range and one in the third. The azygous area

is subovate in outline and contains nine plates. The first one

is in line witli tlu' first i-adials, l>ut smaller and narrower; it

is followed by three much lai-ger plates in the second range,

!ind these by three in the third range, which are suj ported

on two of the plates of the second range. Above the middle

one in the third range there is a small plate, and between its

i-iglit siii)erior sloping side and the left su])(>rior side of the

ii])p(u- j)late, in the third range, an elongated plate is sup-

ported that extends its superior angle between the .second ter-

tiary radials and unites with the plates of the vault.

Vault conoidal, slightly dejjressed in the interradial areas,

and covei-ed with rather large, polygonal, convex jjlates. Two
small ovai-ian {'^} a])c:tiires may be distinguished between the

anibulacral openings in the azygous area; they arc above the
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tertiary radials, at the angles between the two vault plates, in

the azygous depression, and the smaller plate at eacli side of

the ambulacral canals. Proboscis unknown.

Found in the Keolvulc (rroup at Boonville, Missoui-i, and

now in the collection of S. A. Miller. The specitic name is in

honor of Prof. G. C. Broadhead, formerly State Geologist of

Missouri, a gentleman of high scientific attainments, whose

professional skill and untiring energy has to such a great

extent contributed to our knowledge of the geology, as well as

to the wonderful develo2)meut of the mining and economical

industries of that state.

BATOCRINUS NITIDULUS, n. Sp.

Plate I, Fig. 12, azijgous view of calyx and vault; Fig. 13,

opposixe view of same.

We have four specimens of this si)ecios of the same size and

in the same state of preservation as the one illustrated. None
of them show any of the arms.

Species below medium size. Calyx broadly truncated below

and obconoidal above, or like the frustum of a cone; one-half

wider than high. Plates convex, usually bearing a transverse

angular ridge, and beveled fi-om the central part to the su-

tures. No radial ridges. Column small and liaving a very

small, round, columnar canal.

Basals form an hexagonal di.sc nearly twice as wide as the

diameter of the column and having a height less than half the

diameter of the column. First primary radials wider than high.

Second primary radials quadrangular, about three times as

wide as high. Third primary radials vary from pentagonal to

heptagonal depending upon the number of interradials that each

side abuts against, and they vary .somewhat in size, but are

about twice as large as the second radials, axillary, and sup-

port on each upper sloping side two secondary radials, the

last one of which is axillary and sujjports on each upper slop-

ing side a single tertiary radial. There are, therefore, four

arm openings to the vault from each ray or twenty ambulacral

openings to the vault. The probability is that the arms did

not bifurcate and that the species had only twenty arms.

There are three regular interradials, in each area, one large

the other two smaller and somewhat elongated, in the speci
—

o
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men illustrated; but in other specimens in some of the areas,

there are only two plates, one following the other. There are

eight azygous interradials in the specimen illustrated, the first

one hoptagonal, in line with the fii'st primary radials and of

about the same size. It is followed by three plates, the mid-

dle one being the smaller, and these are followed by four

smaller plates that are cut off from the vault by the union of

the tertiary radials. In some of the other sjiecimens, tliere

are only three plates in the third range and, hence, only seven

azygous plates. The vault is conoidal, covered with convex

plates and bears an almost central proboscis.

This species is distinguished by its trim, neat form, beveled

plates and twenty ambulacral ojjenings to the vault. This is

one of the forms that might be referred to Eretmocrinus, if

that were a valid genus.

Pound in the Keokuk Group, at Boonville, Mo., and now in

the collection of S. A. Miller.

BATOCKINTS FECULIAKIS, U. Sp.

Plate /, Fig. 14, azyfjous side vieiv; Fiij. 15, basal view; Fig.

16, summit view of Ihe same specimev.

Species below medium size. Calyx somewhat obconcidal, but

spreading upward canopy-like, and directing the ambulacral

openings horizontally. Truncated nearly three times the diam-

eter of the column; plates modei-ately convex; sutures plain;

surface granular. Column small; canal cinque foil.

Basals form an hexagonal disc, ii(>arly three times the di-

ameter of the column, concave centrally below for the attach-

ment of the column, and having a height ecjual to about half

the diameter of the column. First jjrimary radials wider than

high. Second ])i-imary radials ([uadrangular, three times as

wide as high. Tliird i)rimary radials pentagonal, larger than

the second, nearly three times as wide as high, axillary and

su])])ort on the upper sloping sides the secondary radials. On
the distal side of each ray adjoining the azygous area there

are three secondary radials, and on the proximal side two sec-

ondary radials, the last of whicli is axillary and bears ujjon

each ui)per slopping side two tertiary radials, which gives to

Vuch of these rays three uruis, One of tlie lateral rays is cou-



Id

structed in like manner and bears three arms. The other lateral

ray bears upon each of the upper sides of the third primary

radial two secondary radials, the last being axillary and sup-

porting on each upper sloping side two tertiary radials, which
gives to this ray four arms. In the ray opposite the azygous

area there are three secondary radials, which gives to this ray

two arms. There are, therefore, fifteen arms in this species,

as shown by the ambulacral openings to the vault.

There are three regular interradials in each area, one large,

the other two small and somewhat elongated. The azygous

ai'ea is very peculiar, as the proboscis having the azygous

orifice separates the tertiary radials and projects below the

ambulacral openings and occupies nearly half the azygous

area. The first plate is heptagonal, in line with the first

primary radials and the largest plate in the body. There are

three plates in the second range, the middle one being the

smaller and supporting the jjlates that surround the azygous

orifice. In the third range, on one side of the recumbent pro-

boscis or azygous ridge, there is one rather large plate, and all

the other plates in the area are small and form part of the

round recumbent proboscis. The vault is highly convex, and
has a capacity equal to or greater than that of the calyx. It

is covered with small, convex, polygonal plates. Upon the

azj'gous side of the center a convex elevation arises that be-

comes more defined as it passes down between the ambulacral

orifices and finally i)rojects, like the end of a proboscis, below

the arms in the upjier third of the azygous area. It aj)-

pears like the recumbent proboscis in Siphonocrinus armosus,

though not projecting quite as much. Probably the word
"proboscis" should not be used in the definition, for it is

merely a rounded ridge from one side of the vault that termi-

nates in a hemispherical projection that bears an orifice in the

upper part of the azygous ai'ea, as shown in the illustration.

This species is distinguished by its general form, convex vault,

recumbent proboscis with orifice below the arms, and by its

fifteen arms, from all other sjiecies. By some it might be re-

ferred to Dorycrinus, but we think it is clearly a Batocrinus.

Found in the Keokuk Group, at Boonville, Missouri, and now
in the collection of S. A. Miller.
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BATOCRINUS TMPARILIS, n. SJI.

Plate I, Fig. 17, azygous view; Fig. 18, opposite nzygous side

We have several specimens of this species varying from half

the size of the one illustrated to about one-fourth larger. None
of them show any of the arms, and the one illustrated is best

preserved.

Calyx urn-shaped; about one-fourth wider than high, though

sometimes nearly as high as wide. Plates tumid; no radial

ridges; sutures distinct; column small; surface granular.

Basals form a very low hexagonal cup about three times as

wide as the diameter of the column. Tlie columnar facet is

round, deep and preserves the serrated lines for the attachment

of the column. The convexity of the plates extends below the

point of attachment of the column. The first i)rimary radials

are much larger than any other plates in the body and have

a height nearly equaling the width. Second primary radials

quadrangular, about twice as wide as high. Third j)rimary

radials very little larger than the second, pentagonal, axillary,

and support on each upper sloping side of three rays two
secondary radials, which gives to each of these rays two arms.

Each thii'd })rim;iry radial adjoining the azygous area liears

\i]nm th(! distal upper side two secondary radials, the last

one bearing a single arm, and upon the proximal side two

secondary i-adials the last of wliich is axillary and bears upon

each u])per sloping side a single tertiary radial which gives

to each of these rays three arms. There are, therefore, twelve

arm openings to the vault in tliis species.

There are three regular interradials in eacli area! one large,

the other two smaller, somewhat elongated, and unite with the

plates of the vault. The azygous area is large. Tlie first

plate is in line with the first ])i-iniai'y radials and of about the

same size. It is followed by three railxu' large; plates, in the

second range, and these, by thi-ec! small plates, in the third

range, that unite with three jilates that separate the arms and

units with the plates of the vault. The vault is convex and

covered with convex polygonal jilat.'s. The ijroboscis is small

and subcentral, but it is broken oil close to the vault m all

our specimens.
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This species is distinguished by its general form, convex

plates, union of interradials with the plates of the vault, and

by having twelve arms. It cannot be mistaken for any other

described species.

Pound by R. A. Blair, in the Burlington Group, at Sedalia,

Missouri, and now in the collection of S. A. Miller.

BATOCRINUS INCULTUS, n. sp.

Plaie I, Fig. 10; azygous view; Fig. 20, opposite nzygous side.

We have four specimens which we refei' to this species,

though there is some difference in tlie azygous aj'cas. None

of them .show any arms. Species below medium size. Calyx

urn-shaped and nearly as high as wide. Plates highly convex;

no radial ridges; sutures distinct. Column round, i-ather lai'ge

and having a cinque foil canal.

Basals form an elevated hexagonal cup about twice as wide

as the diameter of the column and having an hemispherical

depression below, for the in.sertion of the column. The first

primary radials are the largest plates in the body, except the

first azygous plate, and have a height nearly equal to the

width. Second primary radials, quadrangular, and about or

less than one-half wider than high. Third primary radials

consideral>ly larger than the second, and pentagonal or hexa-

gonal-, depending on the number of f)lates they abut upon, in

the interradial areas, axillary, and support on each of the

superior lateral sides two secondary radials, each of which

bears a single arm. There are, therefore, ten arm openings

to the vault, in this species.

The rcgula7- interradial ai-eas are elongated and generally

have four plates, but sometimes only three. There is one in

the first range, generally two elongated plates in the second

range, but sometimes only one. and one elongated plate in the

third range that connects with the plates of the vault. The
azygous area is large, and the number of plates is not uniform.

The first plate is in line with the first primary radials and

fully as large as any of them. It is followed, in the specimen

illustrated, in the second range, by four plates, but, in other

specimens, there are only three. Above these, in the speci-
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men illustrated, thei-o are three plates, follo-vved by two ])latcs

that connect with the plates of the vault, but in other speci-

mens only three or four plates can be distinguished.

The vault is convex and is covered by a few large convex

plates, and bears a large subcontral proboscis, which is sur-

rounded, near the base, by large convex plates.

This species bears some resemblance to B. imparilis, above

described, but the calyx is more elongated, the vault and pro-

boscis are altogether different, and it has only ten arms, while

that species has twelve. When compared with other described

species the differences are equally as well defiaied. We may
here call attention to the fact, that the number of plates in

the azygous and regular intei-radial areas, in the genus Baio-

crinus, is of less importance than the number of ambulacral

openings to the vault, not only as shown by this species, but

as shown by many otheis, in our possession.

Found by R. A. Blair, in the Burlington Group, at Sedalia,

Missouri, and now in the collection of S. A. Miller.

BATOCRINUS INSPERATUS, n. sp.

Pla'e 7, Fig. 21, azygous view; Fig. 22, opposite azygous side.

This species is founded upon a single specimen, that seems

to be i^erfect in all its parts, and, if abnormal, we do not know

from what parents it arose. The calyx and vault togetlior

have^a sub-elliptical outline with both ends slightly truncated.

Species below medium size. Calyx urn-shaped, about as high

as wide. Plates tumid; no i-adial ridges; sutures distinct;

surface granular. Column round and small. It has, however,

only four radial soi'ies.

Basals form an elevated hexagonal cup, about twice as wide

as the diameter of the column, and having, the plates rounded

below to a hemispherical depression for the insertion of the

column. First primary radials wider than higli and of unequal

size, though there are only four of them. Second ])riinary

radials quadrangular, and nearly as long as wide. Third pri-

mary radials considerably larger than the second, three hexag-

onal and one hcptagonal, axillary, and support on each of

the superior sloping sides two secondary radials, each of which

bears a single arm. There are, thei-efore, eight arm openings

to the vault in this species.
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one of the areas, the first one is followed by two elongated

plates, that unite with two })lates belonging to the vault, but,

in the other two areas, the first one is followed by two plates

in the second range and two smaller ones in the third range,

that connect with two plates belonging to the vault. The first

azygous plate is in line with the first primary radials, very

tumid, and rather larger than either of them. It is followed

by three plates in the second range, and these by two in the

third range, that uriite with the plates of the vault. The vault

is elevated over the ambulacral canals, conical, and bears a

large central proboscis, tvhich is broken off in our specimen.

The plates on the vault are polygonal, tumid and few in num-

ber.

This species cannot be compared with any other, unless it is

for the purpose of showing that it is abnormal, and not entitled

to a specific name It is four-fifths of a Batocn'nus. It agrees

with Batocrinus as far as it goes. The definition of Bafocrinus

requires five radial series, and this species has only four. The
radial series that is missing is the one opjjosite the azygous

ai"ea. Probably it will be found to be as near B. inculius as

to any other species, but, aside from the four radial series, it

will be noticed that the interradial and azygous areas and the

vault and proboscis are quite different in the two species. Take
from B. incultus one radial series and one interradial area and

close up the opening, it will be found to be widely different

from this species in general form and outline The differences

are even more marked when compared with B. impnrilis, which

has twelve ambulacral openings. We see no rea.son why a cri-

noid should not have perpetuated itself while having only four

radial series as well as if it had six. The difficulty that is hard

to overcome in this case is, if we have here a good species,

we ought also to have a good genus, and yet we are unwilling

to take it out of the genus Batocrinus. If our specimen is ab-

normal, it is well worth defining and illustrating, and the s^ie-

cific name we have given it will serve for a handle until some
one has ascertained to what S]3ecies it should be referred, and

even then the synonymy will not have altogether lost its use-

fulness. We are of the opinion that our specimen descended
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from a Batocrinus, and, if wc had two specimnns, we would

bo coiitident that it could perpetuate itself and. therefore^ rank

as a spc(;ies; Ijut, if the single specimen is all that ever ex-

isted, wo would say it is abnormal, and only proves the great

vitality the species possessed, that gave it the strength to grow
to maturity in the perfect form of its kind, while onetiftli of

the body was absent from its birth or incej)ti()n. Under all

'

the circumstances, probaV)]y, the specific name should bo re-

ceived only provisionally.

Found in the Burlington Group, at Sedalia, Missouri, and

now in tlio collection of S. A. Miller.

BATOCRINUS FORMACEUS, n. Sp.

Pla'e I, Fig. 23, azygous view; Fig. 24, opposite view.

Species medium or above medium size. Calyx V)owl shaped,

semi elliptical, broadly rounded below; height two-thirds the

diameter; no radial ridges; sutures distinct, not beveled; sur-

face granular. Column small, round.

Basals form an hexagonal disc about twice as wide as the

diameter of the column with an hemispherical columnar

cavity radiately furrowed. First radials large, expanded, three

hexagonal and two heptagonal. Second radials, quadrangular,

a little wider than long. Third radials one-half larger than

the second, pentagonal, except the one upon the left of the

azygous area, which is hexagonal, and three of the rays sup-

port upon each upper slo]nng side two secondary radials, the

last of which is axillary and su])ports upon each upper slop-

ing side two tertiary radials which gives to each of these rays

four arms. In one of the lateral rays thei'o are upon one side

three secondary radials and upon the other two secondary

radials, the last IjCMng axillary and supporting upon each iij)p<'r

sloping side two tertiary radials, which gives to this ray three

arms. In the ray opposite the azygous area the third primary

radial supports, upon each superior side, three secondary

radials, which gives to this ray two arms. There are, there-

fore, seventeen arm ojicnings to the vault in this species.

The regular areas do not connect with the vault, except in

the area between the two and three-armed rays and the num-

ber of plates in each varies from throe to live. The azygous
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area is very large and contains fifteen plates. The first one

is in line with the first primary radials and of the same size.

It is followed by three jilates in the second range, five plates

in the third range, three in the fourth range and above these

there are three plates two of which connect with the i)latos of

the vault. Vault convex, comp6.sed of polygonal, convex

plates and bears a strong suhcentral jiroboscis.

This species is distinguished by its general form, absence of

radial ridges, and seventeen ambulacral openings to the vault.

It will also be distinguished by the number of plates in the

azygous area, if that feature is of specific importance, but we
have known the number of jilates, in the azygous area, to

vary, among specimens, that we have referred to the same
species, and, probably, in this species some specimens may
show a less number of plates, commencing with the five plates

in the third range and concinuing to the vault. We have seen

two .specimens besides the one illustrated, but the j^lates in the

upper part of the azygous area are either not well preserved

or are not to be distinguished from the type.

Found in the Burlington Group, at Sedalia, Missouri, and

now in the collection S. A. Miller.

BATOCRINUS INCONSUETUS, n. .Sp.

Plale I, Fig. 25, basal vieiv; Fig. 26, summit view; Fig. 27,

azijgous side view.

Species medium or below medium size. Calyx very low and

saucer-shaped; heiglit not more than one-fourtli the diameter,

and ambulacral openings directed horizontally; slight radial

ridges, interradials i)laiu; surface smooth. Column medium
size and round.

Basals form a circular disc that projects below the first

primary radials about the thickness of a plate, has a diameter

about twice as great as the diameter of the column, and bears

a concave, radiately lined depression for the columnar attach-

ment. First primary radicals twice as wide as long, three

hexagonal and two heptagonal. Second primarj' radials quad-

rangular, about three times as wide as long. Tliii-d primary

radials a little larger than the second, twice as wide as long,

pentagonal, axillary and in each lateral ray sujiport upon each
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upper sloping side two secondary radials, the last of which is

axillary and supjiorts upon each upper side two tertiary

radials which gives to each of these rays four arms. Upon
the distal side of the third primary radials adjoining the azy-

gous area there are four secondary radials, and on the proxi-

mal side two secondary radials, the last of which is axillary

and bears upon the distal side two tertiary radials, and ujjon

the proximal side three tertiary radials which arrangement

gives to each of these rays three arms. In the ray opposite

the azygous area there are three secondary radials upon each

side of the third x'rimary which gives to this ray two arms.

There are, therefore, sixteen ambulacral openings to the vault

in this species, and the last radials are small and contracted

which makes it probable that the arms, which are not pre-

served, are single and not large.

There are three regular interradials in each area, one fol-

lowed by two in the second range that are short and enclosed

below the tertiary radials so that they do not approach the

vault. The first azygous plate is in line with the first i)rimary

radials and somewhat longer, and it is followed, in the second

range, by four plates that very much widen the lower part of

the area. There are four plates in the third range and these

are followed by a single narrow elongated plate thr.t connects

with the plates of the vault.

The vault is low and has about the same caiiacity as the

calyx. It is covered with polygonal, convex plates and bears

a small subcentral proboscis. The ovarian apertures are con-

spicuous in this species. There are two between each pair of

arms and one between the secondary and tertiary series in the

three-armed .rays, which makes sixteen in the species. They
ai-e above the calyx and connect with tlic ambulacral canals

under the vault.

This species is distinguished by its general form, sixteen

arms, four azygous plates in the .second range, short regular

inten-adial areas, and ovarian apertures. It cannot he mis-

taken for any other desc^rlljcnl species.

Pound by S. A. Miller in the Keokuk Groui». at Boonville,

Missouri, and now In his cjllect'on.
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BATOCRINUS SERRATUS, 11. Sp.

Plate I, Fig. 28, basal view; Fig. 29, azygous side vieic; Fig.

30, summit view.

Species medium or below medium size, the one illustrated is

the largest among four which are before us. Calyx nearly

fiat; height one-fifth or one-sixth the diameter, and ambulacral

openings directed horizontally; radial series project at the

margin .so as to notch the circumference at the interradial

parts, and they are somewhat lobed, without radial ridges;

surface granular. Column round, medium size.

Basa^ls form a subhexagonal disc, that projects below the

first primary radials about the thickness of a plate, has a

diameter about one half greater than the diameter of the col-

umn, and bears a slight concave, radiately lined depression,

for the columnar attachment. First primary radials twice as

wide as long, three hexagonal, two heptagonal. Second pri-

mary radials quadrangular and from two to three times as wide

as long. Third primary radials a little larger than the second,

twice as wide as long, pentagonal, axillary and in each lateral

ray support ujion each upper sloping side two secondary ra-

dials, the last of which is axillary and supports upon each

upper sloping side two tertiary radials, which gives to each

of these rays four arms. Upon the distal side of the third

primary radials adjoining the azygous area there are three

secondary radials, and on the jiroximal side, two secondary

radials, the last of which are axillary and bear upon

each svxperior slojiing side two tertiary radials which gives to

each of these rays three arms. In the ray opposite the azy-

gous area there are three secondary radials ujion each side of

the third primary radial, which gives to this ray two arms.

There are, therefore, sixteen ambulacral openings to the vault

in this species.

The regular interradial areas are elongated and not uniform.

In two of the areas one large plate is followed by one short

small plate and one elongated plate that unites with two plates

belonging to the vault. In another area there are two plates

corresponding to the elongated plate just mentioned, and the

last one unites with the plates of the vault, and in the other

area there arc only two i)lates, one following the otlier, and they

are cut off by the third radials from uniting with the plates of
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the vault. The first azygous plate is in line with the first

primary radials and somewhat smaller; it is followed by three

plates in the second range and two in the third range, that

nnil(> with the plates of the vault.

The vault, though low, has more capacity than the calyx.

It is covered with polygonal, convex plates and bears a small

subcentral i)i'oboscis. The ambulacral areas are convex and

the interanibulacral ar(>as abruptly depressed at the interradial

areas, so that the vault i)resents the same notched margin that

belongs to the calyx. There are sixteen ovarian apertures,

hut they are suuiU and situated close to the ambulacral open-

ings and not as far back upon the vault as in B. inconsnehis.

This species when compared with B. inconsuettis, that has

the same number of arms, will be found to have quite

different interradial and azygous areas and fewer plates in

th(-m: there are fewer tertiary radials in the rays, and the

lobed rays and depressed marginal interradial areas serve at once

to distinguish it, without touching ujion minor differ-

ences, lliat will occur to any one wlio reads the descriptions.

It is so different from all other described species that no com-

parison witli any of them is necessary.

Found by S. A. Millei' in the Keokiik Group, at Booneville,

Missouri, and now in his collection.

BATOCRINUS TCNOTHS, n. Sp.

Plate I, Fifj. 31, basal victr; Fi(j. .'I'J. azyc/ous side vit w; Fig.

33, summit vieic.

Sjiecies medium size. Caly.K low, three times as wide as

high and ambulacral opiuiings directed horizontally. Radial

series roundcil. most strongly convex at the margin; iutci-radial

areas slightly concave, sui-face gi-auulai-; {•olumn i-ound. medium
size.

Basals form a subhexagonal disc that projects below the first

primary radials and has a diameter about twice as great as the

diameter of the column; it bears a njodm'ately concave, radiately

lined depression for the columnai' attachment. First primary

radials of unequal size and a litll(> wider than long, three

hexagonal, two heptagonal. Second primary radials quad-

rangular and about three times as wide as long. Third
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primary radials larger than the second, more than twice as

wide as long, pentagonal, axillary, and in one lateral ray sup-

ports u^jon each upper slojiing side two secondary radials, the

last being axillary and supporting upon each upper sloping

side two tertiary radials; in the other lateral ray there are three

secondary radials, on each side of the third primary radial,

the last of which are axillary and bear upon each superior

side two tertiary radials, which gives to each of these rays

four arms. UiJon the distal side of the third primary radials,

adjoining the azygous area there are three secondary

radials, and on tlie proximal side two secondary radials

the last of which are axillary and bear upon eacli superior

sloping side two tertiary radials, which gives to each of these

rays three arms. In the ray opposite the azygous area the

third primary radial bears upon one side three secondary

radials and upon tlie other two secondary radials, the last

being axillary and supporting upon each upi)er side two ter-

tiary radials, which gives to this arm three rays. It will be

observed that this ray is constructed in the same way that the

rays are on each side of the azygous area and that the side

having three secondary radials is on the side of the lateral

ray that has three secondary radials on each side of the third

primary radial. This species, therefore, has seventeen am-
bulacral openings to the vault.

There are three regular interradials in each area; one larf^e

plate followed by two small ones. They are below tlie ter-

tiary radials and do not reach near the vault. There are six

plates in the azygous area. The first one is in line with the

first primary radials and about the same size; it is followed by
three plates in the second range, and two in the third, neither

of which approaches the vault.

The vault is highly convex and has more capacity than the

calyx. It is covered with plain, polygonal plates, and bears a

rather large proboscis. The ovarian apertures are small and
on the sides of the plates surrounding the ambulacral canals.

There appear to be seventeen of them.

This species is distingui.shed by its general form and .seven-

teen arms. If the three secondary radials, in one of the

lateral rays, is to be regarded as a normal feature, then that

alone will distinguish it from all other species. If we had two



30

specimens of this species possessing three secondary radials,

we would not hesitate to regard it as a normal feature, but

having only one, it may be a strange freak that was not per-

petuated.

Pound by S. A. Miller in the Keokuk Group, at Boonville,

Missouri, and now in his collection.

BATOCRINUS MODESTUS, n. Sp.

Plate I, Fig. 34, basal view; Fig, 35, azygous side view; Fig.

30, summit view.

Species medium or just below medium size. Calyx subhemi-

spherical, rather more than twice as wide as high, and broadly

rounded below. Plates convex. No radial ridges. Surface

gianukir. Column round, medium size.

Basals forni an hexagonal disc that projects slightly below

the first primai-y radials and has a diameter a little less than

twice the diameter of the column; it bears a moderately con-

cave, radiately lined dejjression for the columnar attachment.

First primary radials about one half wider than high, three

hexagonal, two heptagonal. Second primany radials quadrangu-

lar, three or four times as wide as long. Third primary radials

only a little longer than the second, and two or three times as

wide as long, pentagonal, axillary, and in one lateral ray sup-

ports upon each upper sloping side two secondary radials, the

last one of wliich is axillary and supports upon each upper

sloping side two tertiary I'adials, which gives to this ray four

arms. In the other lateral ray there are four secondary radials

upon one side of the third jnumary radial and two upon the other

followed by three tertiary radials upon each side, which gives

to this ray three arms. Upon the distal side of the third

prima7-y radials adjoining tlu> azygous area there ai'e four second-

ary radials and on the proximal side two, the last being axil-

lary and bearing upon each upjier sloping side two or three

tertiary radials which gives to each of these rays three arms.

In the ray opposite the azygous area there are three secondary

radials on each upper sloping sid(! whiiih gives to this ray two

arms. There are, therefore, fifteen arm openings tf) the vault,

in this species, but all the arms preserved in any of our

specimens at once bifurcate, giving, as indicated, thirty free
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arms to the species. We have, however, only three specimens

showing any of the arms, but one of them has five bifurcating

rays showing part of ten arms. The general form and parts

preserved leave little doubt that the species has thirty free

arms.

There are three regular interradials in each area—one large

plate followed by two small ones. They are below the tertiaiy

radials and do not reach the vault. There are seven plates in

the azygous area. The first one is in line with the first primary

radials and of about the same size; it is followed by three

plates in the second range, two in the tlih-d range and one in

the fourth, which unites with the plates of the vault.

The vault is conoidal and has a capacity about equal to that

of the calyx. It is covered with plain and slightly convex,

polygonal plates, and l^ears a moderate- sized subcentral pro-

boscis. No ovarian jiores have been seen in any of our speci

mens and there appears to be no evidence of their existence.

This species is distinguished ijy its general form, hemispher-

ical calyx and conoidal vault, fifteen ambulacral openings to the

vault and thirty free arms. Any one capal)le of distinguishing

a Batocrinus will at once know the species from these peculiar-

ities.

'Found by S. A. Miller, in the Keokuk Group, at Boonville,

Missouri, and now in his collection.

BATOCRINUS HETKROCLITUS, n. Sp.

Plate J, Fig. 37, basal vieiv; Fig. 38, azygous side; Fig. 39.

summit view.

Sj)ecies rather below medium size. Calyx and vault subequal,

and together somewhat trochiform. Height of the calyx about

one third the diameter, and ambulacral openings directed hori-

zontally. Radial series i>roject at the margin, so as to notcli

the circumference at the interradial parts. Radial ridges well

defined and angular. Surface granulai-. Column round and

small.

Basals form an hexagonal disc or very low cup two and a

half times the diameter of the column. First primary radials

wider than long, three hexagonal, two hejitagonal. Second

primary radials quadrangular, and from two to three times as
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wide as long. Third primary radials only a little larger than

the second, twice as wide as long, pentagonal, axillary, and in

each lateral ray, and in the ray on the right of the azygous

area support upon each upjier sloping side two secondary radi-

als, the last of which are axillary and support upon each upper

sloping side two tertiary radials, which gives to each of these

three rays four arms. The ray on the left of the azygous area

bears on the distal side of the third primary radial three sec-

ondary radials, and on the proximal side two secondary radials,

the last one being axillary and supporting, on each upper slop-

ing side, a single tertiary radial, which gives to this ray three

arms. The ray opposite the azygous area bears upon each

upper side three secondary radials, which give to it two arms.

There are, therefore, seventeen arm openings to the vault in

this species.

The regular interradial areas are elongated and connected

with the vault. The first plate is smaller than a first radial;

it is followed by two plates in the second range, and, in some

areas, with two plates in the third range that connect with the

plates of the vault, and, in other areas, one plate in the third

range connects with the plates of the vault. There are, there-

fore, four plates in some areas and five in other areas. The
azygous area is .large and connected with the plates of the

vault. The first azygous jilate is in line with the first primary

radials and somewhat narrower; it is followed by three large

plates in the second range, three smaller ones in the third

range, and two in the fourth range, that connect with the

plates of the vault. There are, therefore, nine i)lates in this

area.

The vault is conoidal, low, depressed toward the margin in

the interradial areas, and covered with polygonal, convex

])lat(!s. There is doubt about the presence of a proboscis.

The highest elevation is almost central and if a proboscis ex-

isted it must have been very small, for, at that jilace, the

plates indicate a small orifice, without the ui^right j)lates that

support a proboscis. We think no proboscis existed, in this

species, and, therefore, we thinlv, in Baiocrinus, all the varia-

tions may exist on the vault, from no ])robo.scis at all, to the

balloon-shaped or to the most elongated and crooked forms



33

that have been called Erelmocrinu3. A few ovarian apertures

may be distinguished, but they are very minute, and, adjoin-

ing some of the arms, there seems to be none at all; in fact,

there are only two. one on each side of the azygous depres-

sion, that can be clearly distinguished.

This sj^ecies will be distinguished, by its general form, con-

nection of the interradial area with the vault, and by the

seventeen anibulacral openings. The entire absence of a pro-

boscis or the existence of a very short one is a feature also of

some importance.

Found by S. A. Miller in the Keokuk Group, at Buouville,

Missouri, and now in his collection.

BATOCRINUS PROCEUUS, n. sp.

Flale I, Fig. 40, based view; Fig. 41, azygous side view; Fig. 42,

opposite view of same specimen.

Species medium size and capacity of the vault exceeding

that of the calyx and belonging to those forms which are re-

ferx'ed by authors to Ereimocrinus. Calyx broadly truncated

below and obconoidal above, for a short distance, but becom-

ing obpyramidal, in the region of the arms, by reason of a

slight tendency toward lobes, in the radial series. No radial

ridges. Width about one-half more than height. Plates mod-

erately convex. Column round—not large.

Basals form an hexagonal disc more than one-half wider

than the diameter of the column, with a concave, radiately

lined depression below, for the columnar attachment. First

primary radials wider than high. Second primary radials

quadrangular, from two to three times as wide as high.

Third primary radials about one-half larger than the second,

more than twice as wide as long, pentagonal, axillary, and, in

each series, except the one opjjosite the azygous area, bear

upon each upper sloi)ing side two secondary radials, the last

one of which is axillary and supports ujion each superior

sloping side a single tertiary radial, which gives to eaich of

these four rays four arms. In the ray ojiposite the azygous

area there are, upon one of the superior sloping sides of the

third primary radial, three secondary radials and upon the

other two secondary radials, the last of which is axillary and
—5
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bears upon each upper side, a sinfjle tertiary radial, which

gives to this ray three arms. There are, therefore, nineteen

arms in this species.

There are three regular interradials, in each area, one large

followed by two smaller ones, below the tertiary radials, which

abut against each other and cut off the area from any connec-

tion with the vault. Thei-e are seven plates in the azygous

area. The first one in the line with the first primai-y radials

and somewhat nari'ower; it is followed by three plates in the

second range and two in the third and above these one plate

that unites with the jilates of the vault, as it appears in our

specimen. Our specimen, however, is slightly injured about

the top of this plate, so as to leave the sutures in doubt, and

possibly an angle from the tertiaiy radials may separate it

from the plates of the vault.

The vault is somewhat pyramidal in the lower part and

conoidal above. On the azygous side there is a longitudinal,

concave depression extending down to the azygous area of the

calyx. The vault is covered with slightly convex, polygonal

plates. The proboscis is large and central. There are no

ovarian pores.

This species is distinguished by its general foim and nine-

teen ambulacral openings to the vault. It is unnec-essary to

compare it with any other species that possessed the same
niiinber of ambulacral openings.

Found by S. A. Miller, in the Keokuk Group, at B,)onville.

Missouri, and now in his collection.

BATOCRINUS VICINIS, n. SJ).

Pldte IT, Fifj. 1, basal view; Fig. 2, azyjous side view; Fig. 3,

summit view.

Sjiecies below medium size, vault ratlier large?- than the

calyx, but, on the whole, somewhat trochiform. Height of the

calyx less than half the diameter, and aiul)ulacral openings di-

rected horizontally. Radial series project at the margin so as

to notch the circumfei-ence at the interradial parts. Radial

ridges moderately well defined and angular. Surface, granu-

lar. Column round and small.
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Basals form an hexagonal disc about one-half wider than the

diameter of the column, and which extends, in a low rim, be-

low the first radials. First primary radials wider than long,

three hexagonal, two heptagonal. Second jjrimary radials quad-

rangular, and about twice as wide as long. Third primary

radials about twice as large as the second, and about twice as

wide as long, pentagonal, axillary, and each one, adjoining the

azygous area, bears on the distal side two secondary radials

and on the jiroximal side two secondary radials, the last being

axillary and supporting upon each upper side a single tertiary

radial which gives to each of these rays three arms. Each
lateral ray is constructed in the same manner and each bear

three arms. In the ray opi)osite the azygous side the third

primary radial bears upon each upper sloping side three sec-

ondary radials, which gives to this ray two arms. There are,

therefore, fourteen arms in this species.

The interradial areas ai-e elongated and the plates connect

with those of the vault. The first plate is about the size of a

first primary radial; it is followed by two small plates in the

second range, and one or two in the third range, and these by

one or two that connect with the plates of the vault. There

are, in these areas, from five to seven plates. The azygous

area is large and contains twelve plates. The first one is in

line with the first primary radials and of about the same size;

it is followed by three plates in the second range, four in the

third range, and four in the fourth range, three of which con-

nect with the jjlates of the vault.

The vault is highly convex centrally and depressed toward

the margin, in the interradial areas, and covered with i>oly-

gonal convex plates. A large plate occupies the central part

of the vault, and adjoining it on the azygous side is a small

azygous orifice directed upward. There is no proboscis, though

the plates surrounding the orifice are elevated higher than the

central plate. There are no ovarian ajiertures.

This si)ecies is distinguished by its general form and four-

teen arms from all other species. By some it will be classed

in the genus Dorycrinns, but we are not inclined to extend the

genus Dorycrinns to include such species as this, for by so

doing it will graduate into Buiocrinus. In Dorycrinns there are
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large plates bearing spines on the vault, and the azygous area

is altogether different from the regular interradial areas, and

the oriilcc is directed laterally from a more or less bulbous

protuberance, neither of which characters exist in this species.

It is true, however, that, in some respects, this species is allied

to Dorycrinus, and is widely different from the most typical

Baiocrinus in some respects, but the essential characters enable

us, without hesitation, to refer it to the latter genus.

Pound in tlie Keokuk Group, at Boonevillo, Missf)uri, and

now in the collection of S. A. Miller.

BATOCRINUS INOPINATUS, n. Sp.

Plate If, Fig. 4, basal view; Fig- 5, azygous side; Fig. (1, sum-

mit view.

Species below medium size. Calyx short, obconoidal, diame-

ter more than twice the height. Radial ridges present, but not

very well defined. Surface granular. Column round and quite

small.

Basals form an hexagonal disc or very low cup that bears a

rim below the first primary radials, and has a diameter about

twice as great as the diameter of the column. First primary

radials a little wider than long, three hexagonal, two heptag-

oual. Second primary radials, quadrangular, very short, be-

tween two and three times as wide as- long. Third ])rimary

radials one-half larger than the second, three jjentagonal, two

hexagonal, axillary, and each one adjoining the azygous area

bears, on tlie distal side, two secondary radials, and one of

them bears, on the proximal side, a single secondary radial

which is axillary, and bears u])()n each upper sloping side a

single tertiary radial, and tli(> (jIIku- one bears, on the proximal

side, two secondary radials, the last one of which is axillary,

and bears ujion one up2)er sloping side two tertiary radials, and

upon the other, one, giving to each of these rays three arms.

One of the lateral rays boars u])on one of the superior sloping

sides of the third priinaiy radial three seccmdary plates, and

upon the other two secondary radials, the last of which is ax-

illary, and bears upon each upper side a single tertiary radial,

which gives to this ray three arms. In the other lateral ray

t'le third primary radial bears upon each upper sloi)ing side
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two secondary radials, the last being axillary, and bearing uji-

on the proximal sides one tertiary radial, and upon the distal

sides two tertiary radials, which gives to this ray four arms.

In the ray opposite the azygous area the third ])rimary radial

bears upon each upper sloping side three secondary radials,

which gives to this ray two arms. There are, therefore, fifteen

arm openings to the vault in this species.

The interradial areas connect with the vault, but they differ

in form and in the number of plates. The first plate is about

as large as a first primary radial. It is followed in one of the

areas by a single plate, in two of the areas by two plates, and

in one of the areas by three plates in the second range. In the

third range in each case a single elongated plate connects with

the plates of the vault. The azygous area is large, and con-

tains ten plates. The first one is in line with the first primary

radials, and is followed by three large plates in the second

range. One of the lateral plates, in the second range, supports

two small plates, and, over the middle plate, in the second

range, there are two ranges of two plates each, one of the

larger of which connects with the plates of the vault.

The vault is nearly flat, covered with slightly convex, polyg-

onal plates, and bears a small subcentral proboscis. No ovarian

aperatui-es can be distinguished.

This species is distinguished by its general form, flattened

vault, peculiar interradial areas and fifteen arms.

Found by S. A. Miller, in the Keokuk Grouj), at Boonville,

Missouri, and now in his collection.

BATOCRINUS PLANUS, n. Sp.

Plate II, Fig. 11, basal view of a cast jireserving elevated lines

outlining the idates; Fig. 12, summit view of same speci-

men, but the outline of the jilates is not jireserved;

Fig. 13, azygous side view of same; Fig. 14,

basal view of another, perfectly preserving

the plates, as far as illustrated.

Body very much depressed, pentagonal, capacity of the vault

equal to or exceeding that of the calyx. Calyx very low,

about four times as wide as high, concave in the region of the

basals and gently rounding over the first radials toward the

margin, Plates convex and radial ridges lobed above the first



38

radials. Surface fjranular. There are pits at the angles of the

larger plates m our specimen, but that character is not shown
on either of two casts and may not, therefoi-e, be normal.

One cast is one-fourth larger than the specimen illustrated.

It will be observed, that there is some difference, in the pro-

portional size of the plates, and the depressions on the cast,

this is because the internal sides of the plates are not like the

external surface. It is for this reason, that we cannot always

recognize the casts, when we arc conversant with specimens

having the ])lates well preserved, and it is, therefore, a mattei-

of gratification to be able to illustrate a species preserved iu

both ways.

The basals form a small hexagonal, concave disc which is

almost wholly covered with the column. The first radials are

quite as long as wide and very slightly rounded from the

basals to the second radials, three hexagonal, two heptagonal.

Second radials quadrangular, about one and a half times as

wide as long. Third radials one-half larger than the second,

,
pentagonal, axillary and supporj; upon each upper sloping side

two secondai-y radials, the last of which are axillary and sup-

port the free arms. As near as can be asceitained, from our

sijecimens, there are four arms in each series, which arise

from the second secondary radials and are directed horizon-

tally.

The interradial areas are wide and the plates connect with

those on the vault. In each i-egulai' area there are three plates,

one lai'ge followed by two elongated plates that unite with

thi-ee plates belonging to the vault. There are seven azygous

interradials, the first one heptagonal, in line with the first

primary radials and of the sauie size. It is followed by three

plates in the .second i-ange and thi'ee in the third range, which

unite with four plates belonging to the vault. The vault is

convex, and bears a subcentral azygous prominence, with the

orifice on top, but whether or not thei-e is a proboscis cannot

be determined definitely from our .specimens.

This species would be classed with S{eganoc7-inus if it had

: hexagonal, second, primary radials. But, aside from llic un-

usual, flattened, pentagonal outline, the calyx is that of a true

Bdiocrinus. There is no si)ecics described in either genus,

, -witli which it is necessary to compare it.
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Found V>y R. A. Blair, in the Burlinf^ton Group, at Sedalia,

Missouri, and now in the collection of S. A. Miller,

BATOCRINUS PRODIGIALIS, n. Sp.

Plate III. Fig. 4, basal view; Fig. 5, azygous sale; Fig. 6",

summit view.

Species very larg:e and wonderfully strong, nearly four times

as wide as high. Exceedingly rough, by reason of the plates

being produced in wedge-shaped, transverse nodes. The radial

series are prolonged beyond the interradial areas leaving tlie

circumference deeply notched between the arms. Column round

at the calyx, large and pierced by a round columnar canal.

Basals short, projecting in cuneifoi-m edges and expanding

below the end of the column, and beveled at the sutures, so

as to give the base an hexagonal outline. The basal disc is

about twice as wide as the diameter of the column. The circle

for the attachment of the column is only slightly concave and

is radiately furrowed at the margin. First radials full twice

as wide as high, three hexagonal, two heptagonal. Second

primary radials, less than half as large as the first, quadran-

gular, and more than twice as wide as long. Third priinai-y

radials a little larger than the second, short, pentagonal,

axillary and support on each upper sloping side two secondary

radials, the last of which is axillary and bears the tertiary

radials. In each of the radial series, there is upon one of the

upper sloping sides of the last secondary radial a single ter-

tiarj^ radial which is axillary and bears upon each upper side

quaternary radials, which gives to each ray five arms.

In each radial series there are three or four tertiary

radials and where the last tertiary radial is axillary there

are upon each upjaer sloping side three quarternary radials.

There are, therefore, twenty- five ambulacral openings to the

vault. They are all directed horizontally so as to leave deeply

notched interradial areas that connect with the vault.

Interradial areas elongated and covered with four plates. The
first one is large and nearly as long as wide; it is followed by

two plates in the second range and one in the third that connects

with the plates of the vault. In the azygous area there are

twelve plates. The first one is in line with the first primary

radials and somewhat smaller; it is followed, in the second range,

by three plates, in the third range by four plates, and in the
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fourth range by four plates that connect with the plates of the

vault. There is some irregularity in the last range of plates and

two of them are elongated and in part belong to the vault. The
fact is, that there is no line directly separating the plates of the

calyx, in this area, from those belonging to the vault.

Vault abruptly convex on the azygous side and highly con-

vex on the other, so that the vault has two or three times the

capacity of the calyx. The vault is not depressed in the in-

terradial areas, but carries its convexity full to the margin of

the interradial areas of the calyx. It is covered witli large

polygonal nodose plates and bears a large, subcentral probos-

cis.

The expanded basals and large subcentral proboscis will

cause it to be classed witli Eretmocrinus, by many authors.

The union of the interradial areas with the vault is not a com-

mon character of Batocrinus, but this is not a special charac-

ter ascribed to Eretmocrinus, and if it were, still it is a char-

acter jiossessed by many species of Baiocrinus. On the whole,

the quadrangular second primary radials ally it with Bato-

crinus so strongly, that we have no hesitation in referring it

to that genus. It is in striking contrast with the Baiocrinus

figured on Plate I of this Bulletin, and shows the wonderful

development of this genus. This species is distinguished from

B. yandelli, which it most resembles, by having twenty-five

instead of twenty-one or twenty-two arm openings to the vault,

and by having one more regular interradial in each area and

one or two more azygous plates. The calyx is not as high,

though it is a larger species.

Found by Geo. K. Greene, in the Keokuk Gi-oup, at Button

Mould Knob, Kentucky, and now in the collection of Wm. F.

E. Gurley.
8HX'MARDOCRiNUS, n. gen.

This genus is founded upon the species described by Shumard,

under tlie name ef Aclinocrinns concinnus, in the Geo. Sur. of

Mo. for 1H55, page 1H9, and illusti-ated on plate A, figure 5.

The generic formula is as follows: Basals, 3. Radials, 2 by o.

Regular interradials, 1. Azygous interradials, 3. Interradial

areas connect with the vault without any distinguishing line of

separation. Azygous orifice subcentral. No proboscis. Type

Shiimardocrinus concinnus.

Th8 specific description given below may embody generic

characters, but as we have only one species belonging to the

genus, it is not easy to distinguish characters that are specific
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from those that are generic; and, it is not improbable, that

another species may be found having a proboscis, and, if so,

the presence or absence of a jiroboscis will dwindle to specific

importance only. We refer the genus to the Actiiiocrinidw.

SHOMAHDOCKiNus CONCINNUS, Shumard.

Plate IT. Fiij. 7, hasdl view; Fig. 8, summit view; some of the

plates are destroyed; Fig. 9, side view; Fig.

10, azijgons side view.

This species was described in 1855 by Shumard in these

words:

"The portion of the body of this species situated above the

second radial pieces is unknown.

"The inferior jjart of the calyx is nearly hemispherical, and

the plates moderately thick. Basal pieces, three, nearly equal

in size, forming a low cup with a nine-sided border, and pre-

senting beneath a wide, circular, shallow depression for the

column. First radials, moderately convex, length and breadth

nearly equal, three hexagonal and two heptagonal; inferior

angle of heptagonal pieces corresponding with a basal suture.

Second radials, wider than long, with the articular facets for

third radials nearly perpendicular, large, reniform, occupying

nearly half the length and two- thirds the width of each piece.

First interradials, hexagonal, a little longer than wide, and

rather larger than the second radials. First areal pieces,

hexagonal, longer than wide, its inferior angle corresi^onding

to a basal suture. Second areals, heptagonal, surface of the

plates ornamented with i)rominent radiating ridges, which rise

from near the center of the plates, and cross the sutures, so

as to form several sets of double triangles around the body."

It will be observed, that Shumard thought he had only a

fragment of the calyx, whereas he had, in fact, a complete

calyx. He thought he had an Actinocrinus, as far as the sec-

ond radials, and that the third radials had been broken away,

but he had a new genus that never had any third radials.

Meek and Worthen described Actinocrinus validus, in 1860,

in proceedings Acad. Nat. Sci. Phil. p. 3.S4; but in 1866, in

vol. 2 of the Geo. Sur. 111., p. 'l()i\ referred it to Actinocrinus

concinnus. Their species has but little resemblance, in any

respect, to Shumard' s, and it is not easy to understand why
—6



thn two were ever confounde.l with each other. Aclinocrimts

tjulidus must be restored, as a species, and as it is not a typ-

ical Adinocrinus, but approaches Steganocrinus, to which genus

it has been referred by some authors, it may be known as

Steganocrinus validus, Meek and Worthen.

We woukl describe this species from a specimen found in

the Burlington Group, at Sedalia, Missouri, and illustrated in

this Bulletin, as follows:

Calyx and vault subequal in capacity. Calyx pentagonal,

three or four times as wide as high. Plates pyramidal and

radiately sculptured. Column small and round.

Basals three and forming an hexagonal sculptured disck.

First radials about as long as wide, three hexagonal and two

heptagonal. Second radials about as large as the first, hexag-

onal and notched on the superior side by the ambulacral furrow.

The articulating facets described by Shumai'd for the third ra-

dials are the articulating facets for the first plate in the free

arms.

The first regular interradial hexagonal, smaller than the ra-

dials and succeeded by two smaller plates that abut upon the

second radials and ujaon the ambulacral furrows and unite

with three plates on the vault. The first azygous plate is in

line with the first radials and of about the same size. It is

followed by two plates, each of which is about the size of the

first regular interradials. These plates abut the first plate on

th(! sides of the ambulacral fui-rows, and are followed by three

])lai(>s belonging to the vault.

Tlu! vault is convex and covered with higlily convex and

conical, polygonal plates. The azygous orifice is rather large

and subcentral. The arms are unknown.

Found by R. A. Blair in the Burlington Group, at Sedalia,

Missouri, and now in the collection of S. A. Miller.

MEGISTOCRINrS ORNATrS. n. S)).

Plate IT. Fig. 7.5, basal view ozijgous side up; Fig. 10, azy-

gous side view; Fig. 17, summit view.

Species medium or above medium size. Calyx subhemi-

spherical, a little concave below, about .twice as wide as high,

not constricted below the arms. Surface delicatelv and ra
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diately sculptured from the central part of each plate, but with-

out any central nodes or other elevations. Arm openings di-

rected upward at an angle of about forty-five degrees. Column
round, rather large and having a large, slightly cinque-foil

canal.

Basal plates form an hexagonal disc about one-third wider

than the diameter of the column. The first primary radials

are the largest plates in the calyx, slightly unequal in size,

not visible in a side view, those abutting on a single basal are

heptagonal. The second primai'y radials are hexagonal, wider

than long, differ somewhat in size, but smaller than the first.

The third primary radials are slightly smaller than the second,

the two adjoining the azygous are hexagonal, the other three

are heptagonal. They are all axillary and bear the .secondary

radials. There is a single secondary radial on each upper

sloping side of the third primary radials in the two rays ad-

joining the azygous area and in the ray opposite thereto.

Each of these secondary radials are axillary and bear upon

each superior sloping side two tertiai-y radials which gives to

each of these three rays four arms. In the two lateral rays

there are three secondary radials in each series which gives

to each of these rays two arms. This arrangement gives to

the species sixteen arms.

In each of the intersecondary areas that separate the throe

four armed series there are two plates, one following the other,

the second one unites with the plates of the vault which throws

the arms together in eight pairs. In each regular interradial

area there are ten plates, the first one is hexagonal, rests be-

tween the upper sloping sides of the first primary radials,

separates the second primary radials and is followed by two

smaller plates in the second range, three in the third range,

two in the fourth range and two in the fifth range, that sepa-

rate the last tertiary radials and unite with the plates of the

vault. The azygous area is large and contains twenty two

plates. The first one is in line with the first primary radials

and about as large; it is followed by three plates in the sec-

ond range, five i)lates in the third range, four plates in the

rourth range, four plates in the fifth range, three in the sixth

range, and two in the seventh range that separate the last

tertiary radials and unite with the plates of the vault.
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The vaiilt is highly convex in the central part and over the

ainbulacral channels and depressed toward the margin in the

interambulacral areas. There is a large spine bearing plate

in the center of the vault and one over the junction of the

ainbulacral canals in each of the five radial series. The other

plates of the vault are jiolygonal, not tumid or spinous, but

radiately sculptured after the manner of those forming the

calyx. The plates are generally small and the sculpturing is

so delicate and the sutures so indistinct that the artist found

it imiiracticable to represent these characters in the illustra-

tions. The azygous opening is large, subcentral, elevated and

surrounded, at the base, with numerous small plates.

The general form and number of plates in the secondary and

tertiary series will at once distinguish this species from M.

expansus, and it is so diiferent from all other sixteen armed

spf^cics, that no comparison with any of them is necessary.

It is a marked and beautiful spcnnes.

Pound in the Hamilton Group, in Clarke county, Indiana,

and the one figured is now in the collection of S. A. Miller,

while there are four specimens in the collection of J. F. Ham-
mell, of Madison, Indiana, and many more than that in the

collection of Win. P. E. Gurley, varying from one-fourth the

size of the s])('cinicn illusti'ated, to morti than twic(^ its dimen-

sions.

MEGISTOCRINUS HEMISPHERICUS, n. Sp.

Plate II, Fi(j. IS, basal view azygous side up; Fi(j. 19. azygous

side view; Fig. 20, summit view.

Species medium size. Calyx suljhomispherical, broadly flat-

tened below, a little more tlian one-halt wider tlian high, not

constricted below the arms. Arm openings directed upward at

an angle of forty-five degrees. Surface in our specimens ap-

parently smooth, without any tumid jdates, though as our

specimtnis are siliciticd. tlie grauul(>s, if any, are destroyed.

Column large and having a large canal. The sutures are nearly

all obliterated, in our .specimens, above the third lu'imary ra-

dials rendering a technical description of the jDlates above the

third primary radials impracticable.
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The basal plates are substantially covei-ed by the end of the

column. The first primary radials are rather large, slightly

unequal in size, directed from the column nearly horizontally,

and those abutting on a single basal plate are hexagonal and

those abutting upon two basals are heptagonal. The second

jirimary radials ai-e hexagonal, differ in size and are about as

large as the first. The third primary radials are smaller than

the first or second, three are iientagonal and two ai"e hexa-

gonal. They are axillary and bear the secondary radials. Two
of the lateral rays have no tertiary radials and therefore have

only two arms each. The ray on the left of the azygous area

has four arms; the ray on the right of the azygous area has

three arms and the ray oj^posite the azygous area has three

arms. This arrangement gives to the species fourteen arms.

In the regular interradial areas there is one hexagonal plate

separating the .second primary radials, and two plates in the

second range separating the third primary radials, each of

which is about the size of the primary radials; above these

plates the sutures are not distinct. The azygous area is large

and protuberant, at the third and fourth ranges of plates.

The first azygous plate is in line with the first primary radials

and nearly as large; it is followed by three plates in the sec-

ond range and by five jilates in the third range, all of which

are subequal in size; above the.se plates the sutures are not

distinct in our specimen, but there seems to be five plates in

the fourth range.

The vault is only moderately convex over the ambulacral

areas, and rather slarply depi'essed toward the margin in the

interambulacral areas. There is a tumid plate in the center

and an azygous oi^ening adjoining it. The sutures are de-

stroyed in our specimen. There are no S2iiuous plates over

the ambulacral canals. This species is distinguished by its

general form and fourteen arms.

Found in the Hamilton Group, in Clarke county, Indiana,

and now in the collection of Mr. J. F. Hanimell,
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ACTINOCRINUS AI.BERSI, tl. Sp.

Plate II, Fig. 21, azygous side; Fig. 22, apposite view; Fig. 23,

summit view.

Species medium or above medium size. Calyx obconoidal,

from one-third to one-half wider than high; plates convex and

the larger ones sculptured so as to be more or less pyramidal,

angles slightly depressed. No radial ridges. Column medium
.size.

Basals very short and project almost their entire length be-

low the end of tlie column. They are beveled at the sutures

so as to give the base a subhexagonal outline. The cicatrix

for the attachment of the column is nearly or quite flat. First

radials wider tlian long, three hexagonal, and two heptagonal,

widening from the base to the lateral angles and contracting

above. Second radials from one-fourth to one-half .smaller

than the first, hexagonal, and wider than high. Third primary

radials a little smaller than the second, pentagonal, axillary,

and support on each upper sloping side a single secondary ra-

dial, which is axillary, and, in three of the rays, sujjport on

eaqh upper sloping side a tertiary radial, which gives to each

of these rays four arms. In each ray adjoining the azygous

area, there is, on the distal side of each third jirimary radial,

a secondai'y radial, that supports upon each upper sloping

side a single tertiary radial; but the secondary radial on the

proximal side of the third primary radial bears upon its distal

side an axillary tertiary radial, that bears upon each upper

sloping side a quarternary radial, and ujaon its proximal side

two tertiai'y radials, which gives to each of these two rays

five arms. There ai-e, thei-efore, twenty- two ambulacral open-

ings to the vault, in this species.

The regular interradial areas do not connect with tlio ]>lates

of the vault. In each of three of tlie areas there are five

plates, one, followed by two in the second range and two in

the thh-d range; but in the other area there are six jjlates,

one, followed by two in the second range, and two in the tliird

range, and one small ])late, in the fourth range. We do not

suppose, however, that this slight dilference, in the interra-

dial areas, is of specific importance, and de.scribe it only be-

cause our specimen is so constructed. The azygous area con-
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nects with the vault and contains eleven plates. The first one

is in line with the first primary radials thouf?h much smaller;

it is followed by two jilates in the second range, one of which

is larger than it is. There are four plates in the third range

that gives to the area a width nearly as great as the length.

There are three plates, in the fourth range, that are followed

by a single plate in the fifth range, that connects with a singe

plate belonging, at least in jjart, to the vault. An ovarian

pore is at a lateral angle of the last mentioned plate, wliich

shows that it should be classed with the vault plates rather

than with those of the calyx. There is a single, .small, inter-

secondary jilate in the area between the two arms and the

three arms in each ray adjoining the azygous area.

The vault is elevated above the ambulacral ojienings, convex,

and bears a central proboscis. It is covered by numerous

polygonal, convex or spinous plates. It is not concave

in the regular interradial areas, but is concave toward the

margin in the azygous area. There are fourteen ovarian aper-

tures, two separating the two arms from the three ai'ms be-

longing to each ray adjoining the azygous area and two be-

tween the ambulacral oi)eniugs belonging to each of the five

radial series.

The specimen upon which this species is founded was col-

lected by R. A. Blair, at Sedalia, Missouri, and was jiresented

by him to S. A. Miller, among other fossils from the Chou

teau limestone of that locality, .several years ago. It has the

light lead, color of the Chouteau fossils and that of light yel-

lowish color of the fossils from the Burlington Group of that

locality. Wei-e it not the color of the fossil itself, we might

suppose that it is from the Burlington Group, and that it had

accidently fallen in with the Chouteau fossils. But the rock

js evidently the same as that in Aciinocrinus {?) Choideanensh,

collected by Mr. F. A. Sampson and in other crinoids described

from the Chouteau limestone of Sedalia. It does not seem to

have any near affinity with any other crinoid from rocks of

the age of the Chouteau, nor is it near enough specifically, to

any described form from the Burlington Group to require any

comparison for the purpose of pointing out differences. We have
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no doubt that it is fiom the Choutcsau Group. The specific

name is in honor of Mr. A. Albers, of Cincinnati, Ohio, who
did the drawing for this bulletin, and who is a good palaeon-

tologist as well as an excellent artist.'&^

STROTOCRINUS BLAIRI, n. sp.

Flule IJ, Fuj. 24, lateral view, some of ihe suittres obscuie at

ihe canopy.

Species medium size. Calyx below the canopy obpyramidal,

truncated little, if any, beyond the size of the column, width

about one-half more than the height. Plates convex, the

larger ones bearing a central node, from which the plates are

radiately sculptured. Radial ridges on the lower side of the

canopy or projecting summit, but not distinguishable below

the third primary radials.

Basals form a very low cup or rim more than four times as

wide as high; sutures beveled; facet for the attachment of the

column concave. First primary radials a little wider than high,

three hexagonal, two heptagonal. Second primary radials

about half as large as the first, wider than long, hexagonal.

Third primary radials nearly as large as the second, wider than

long, heptagonal and supporting on each upper sloping side a

single secondary radial, which is axillary and supports on each

upper sloping side the tertiary radials. As far as the sutures

can be determined in our specimen, where there is a single

tertiary radial in any series, it is axillary and bears quaternary

plates, but where there are two or more tertiary plates in the

series the last one is not axillary. The rays on each side of

the azygous area have each six arm openings to the vault, and

one of the lateral rays has the .same number and the other

two rays as far as preserved indicate the same number. It is,

therefore, believed, that there are thirty arm openings to the

vault.

The regular interradial areas are elongated and cut off from

the vault Ijy the tertiary and f[uaternary plates. Tliere are

eight plates in each area, one in the first range, two in the

second, two in the third, two in the fourth and one in the

fifth. The azygous area is also cut off from the vault by the

quaternary plates. The first i)lale is in line with the first
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primary radials and nearly as larjie, it is followed by two

plates in the second range, four in the third, four in the

fourth and above these there are three or more small plates

but the sutures are too indistinct in our specimen to definitely

determine the number.

The vault is quite convex and bears a central proboscis. It

is covered with numerous, highly convex, polygonal plates.

This species is so well marked that it is unnecessary to

comjiare it with any hitherto described.

Found in the Burlington Group, at Sedalia, Missouri, by R.

A. Blair, in whose honor we have pi-ojjosed the specific name,

and now in the collection of S. A. Miller.

ACTINOCKINUS FOVEATUS, n. Sp.

Plate II, Fig. 2r>, azygous side; Fig. 26, view opposite the azy-

gous area of another specimen, the calyx is a little

flattened in both specimens.

Species medium size. Calyx obconoidal, more rapidly spread-

ing in the upper part than below, especially in the region of

the secondary and tertiaiy radials; about one-half wider than

high; plates convex, sculptured, more or less stellate; radial

ridges angular in the sui)erior part, and angles of the plates

depressed.

Basals short, slightly constricted above; sutures beveled;

columner cavity broad and shallow. P^'irst radials rather wider

than long, except the radial on the left of the azygous area,

which is longer than wide, three hexagonal, two he]itagonal.

Second primary radials about half as long as the first, hexa-

gonal, and wider than high, excejjt in the ray on the left of

the azygous area, where the second radial is heptagonal and

hmger than wide. In this ray there is no third primary ra-

dial and the second occupies the position of the secoiid and

third primary radials. This feature may be abnormal, but as

the first plate is larger than it is in either of the other rays

the peculiarity must have commenced with the commencement
of the growth of the specimen and is not due to any injury

that it could have received. The fact that Shumardocrinus

never had but two primary radials in any of its rays leads

one to believe, that, in this species, one of the rays, in its

—
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normal condition, may never luivo had more than two. While

we have two specimens of this species this particular ray hap-

pens to be wholly preserved in only one of them. Third

primary radials, in the four rays, a little larger than the sec-

ond, thi-ee of them pentagonal, and the one on the right of

the azygous area hexagonal, as shown in both of oiw speci-

mens; all are axillary, and support on each upper sloping side

a single secondary radial, which is axillary and supports upon

each superior sloping side a single tertiary radial, except in

the ray on the left of the azygous area, where there are two

tertiary radials. This peculiarity in the ray having only two

primary radials does not appear to be abnormal, and certainly

is not the result of any mechanical injury. There are, there-

fore, twenty ambulacral openings to the vault.

In one of the regular interradial areas adjacent to the ray

opposite the azygous area there are six plates, one of which

connects with the plates of the vault, and in the othe-r area

there are seven plates, one of which connects with the plates

of the vault. In the other two regular areas there are onlv

five plates, neither of which reaches the plates of the vault,

becau.se the areas are cut off by the union of the tertiary ra-

dials. The azygous area contains nine plates. Tic first one

is in line witli the first primary radials and somewhat sm.allcr;

it is followed by two plates in the second range, five plr.tes in

the third range, and only one in the fourth range which is

cut off from the vaull by the union of the tertiary radials

above it.

Vault very convex and having more ca]iacity than the calyx.

It is covered by large, polygonal, spiniform plates. The- vault

is injured at the summit in both of our specimens .so the char-

acter of the probo.scis cannot be determined. No ovarian pores

discovered.

This species, in some respects, resembl<>s a Bdiocrinus. but

the hexagonal, second primary radials must ])la('e it in ihe

genus Acii'nocrimi!'. The fact that the azygous ai'ea and the

two interradial areas adjoining do not connect with the vault,

while the other two interradial areas do. would seem to be of

specific importance, without reference to the want of unifoi'niity

in the number of plates, in the ditteront areas. The ray on
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the left of the azygoiis area, if normal, will distinguish this

species from all others and as the ray on the right is the

same in each spt^cimen we think the one on the left is normal.

The general form and surface ornamentation will distinguish

this from all other species having twenty arm openings to the

vault, though it resembles A. fossatus which has forty arm

openings to the vault.

Found by R. A. Blair, in the Burlington Group, at Sedalia,

Missouri, and now in the collection of S. A. Millei-.

SAMPSONO(,"RiNus, n. gen.

[Ety. The cjeneric name is inlended as a compliment to a (Us-

IvKjiii^hid naluralisi, Mr. F. A. Sampson, of Sedalia, Mo.\

Body more or less globose. Basals three, subequal, one

pentagonal, two hexagonal. Primary radials either two or

thiee in each radial series and differing in this respect

in the different radial series in the same specimen.

Secondary and tertiary radials present. Interradial plates con-

nect with those of the vault, and, in three of the areas the

first plate abuts upon the basals, by which arrangement eight

plates unite with the basal disc. Vault elevated over the

ambulacral canals, and depressed in the interradial s]iaces.

Probo.scis subcentral. Type S. hemisphericus.

We refer this peculiar genus to the family Actinocrinidyo.

SAMPSONOCUINXTS HEMTSPIIEUICUS, n. .sp.

Plate III, Fig. 7, basal rnew; Fig. S, summit view; Fig. 9,

azugous side, the sutures tyetween some of the plates
being obscure; Fig. 10, lateral vietr.

General form of the calyx heniisi)herical, rather more than

one half wider than high, broadly rounded below. Plates

convex. Surface granular. Columnar facet very small. Ai-ms

directed horizontally.

One of the basal plates is pentagonal and two hexagonal,

and they differ but little in size. When united tliey form a

disc having three re-entering angles, in one of whicli an azygous

plate is su])])oi-ted, and each of the others suppoi-t. a radial series.

The jientni'onal plate is truncated by a radial and the hexagonal

plates aie truncated by a radial and by an interradial. By



this arrangement the basal plates, when united, form a

diso having eleven sides and abuts upon eight plates, a pecu

liarity we have never observed in any otlier fossil.

The first primary radials are longer than wide, very un-

equal in size, two pentagonal, two hexagonal, and one heptag-

onal. The radial series are so different that we will describe

them separately. The first primary radial that truncates the

pentagonal basal plate is the largest plate in the body, heptag-

onal, and has a width greater than its length. It is followed

by a second primary radial, one-halt smaller than the first,

longer than wide and heptagonal. This is followed by a short,

small, third primary radial that is heptagonal, axillary and

supports upon each superior sloping side a small secondary

radial, which gives to this ray two arm oi)enings that enter

the vault iiorizontally. In one of the series, supported in one

of the re-entering angles of the basal disc, the first primary

radial is very large and hexagonal. It is followed by a second

primary radial, that is very large, wuder than long, heptagonal,

axillary, and supjiorts on one of the superior sides a single,

secondary radial, which is axillary and sujijiorts tertiary radials,

and upon the other two secondary radials, the last of which is

axillary and sujiports tertiary radials, which gives to this ray

foui' arm openings to the vault, lliat are directed horizontally.

In the other series sup))orted in a reentering angle of the l)asal

disc, the first primary radial is mucli smaller than the one

last described, longer than wide and p(mtagonal. It is followed

by a second 2)rimary radial much larger than itself, wider than

long, having eight sides, axillary and supporting, cm the left

lateral side a single secondai\y radial that is axillary and suj)ports

tertiary radials, and, on the su])ei-i()r si(l(>, a single secondary

radial that is not axillary, and, on the right lateral side, a

secondary radial that is axillary and supports tertiary radials,

which arrangement gives to this ray five arms. It will be

noticed here, that the two radial series supported in the re-

entering angles of the basal disc' have no third ])rimary radials.

In the radial series, on th(! right of th(! azygous area, tlie first

primary radial is large, longer than wide, hexagonal, and

followed by a second primary radial, which is iiiuch smaller,

hexiigonal, and followed by a third ])i-iiii;u-y radial, whicli is
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still smaller, much wider than long, hexagonal, axillary, and

bears upon each superior side a single secondary plate, which

is short and axillary and bears tertiary radials, which gives to

this ray four arm openings to the vault. In the radial series,

on the left of the azygous area, the first primary radial is

small, longer than wide, pentagonal, and followed by a second

primary radial, nearly as large, longer than wide, hexagonal,

and followed by a third primary radial, much wider than long,

octagonal, axillary, and bearing on the superior sloping sides

a single secondary radial, which is axillary and bears tertiary

radials, which gives to this ray four arm openings to the

vault. It will be observed that the three radial series that

truncate the basal disc have, each, three primary radials,

though the plates differ in relative form and size There are,

therefore, nineteen arm openings to the vault. The first arm
plates are small, and the arms are directed horizontally.

Beyond this, the arms are unknown.

The interradial areas differ, in form, and in the number of

plates, and in position, as much as the radial series do, and,

though they all connect with the vault and the j^lates grow

less in size, until they unite with the plates of the vault, they

will be separately described. In the area on the right of

the azygous area, the first plate rests oir the basal disc. It is

large, longer than wide, hexagonal and is followed by two

rather large plates in the second range, and five in the third

range, which connect with the plates of the vault, but in this

species there is no line separating the i:)lates, in the inter-

radial areas, from the vault, as they all graduate into each

other. In the area on the left of the azygous area, the first

jilate rests on the basal disc. It is large, much longer than

wide, heptagonal, and is followed by two plates, in the second

range, that unite with three plates which belong to the vault.

In the area on the right of the radial series that truncates the

pentagonal plate belonging to the basal disc, the first inter-

radial rests between the superior lateral sides of the first

primary radials. It is moderately large, hexagonal, and is

followed by two plates in the second range that unite with

throe plates belonging to the vault. In the area on the left

of the radial series that truncates the pentagonal plate be-
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lontjing to tho basal disc, the first iutoi-radial rests between

the superior hiteral sides of the first primary radials. It is

not as large as the corresponding plate last described, jjentag-

onal and is followed by a single plate, in the second range,

that unites with thi'ee plates belonging to the vault. This is

the smallest of the interradial areas and has only two plates

in it. In the azygous area as usual in the Actmocrinidw, the

first plate enters one of the re-entering angles of the basal

disc, and is in line with the first primary radials. It is longer

than wide, hexagonal and followed by two smaller plates, in

the second range, three in the third, and four in the fourth,

which unite with the plates of tho vault in a zigzag line, with-

out any definite mark of separation.

The vault is convex, having the radial areas highly and

narrowly elevated with abruptly descending, wide interradial
. 1

areas. It is covered with numerous, rather small, convex,

polygonal plates. It had a small, subcentral proboscis, which

is broken off in our specimen, at the summit of the vault

Found in the Chouteau limestone, a^ Sedalia, Missouri, by

Mr. F. A. Sampson, and now in his collection.

AMPHORACRINUS SEDALIENSIS, n. .Sp.

Pldte V, Fig. 34, summit vieiv of a smtill sjtecimen; Fig. 35,

azygous side of <i large specimen; Fig. 3(>, basal

.; view of same; Fig. 37, summit view of same.

Species from medium to large size. Calyx somi-elliptical, or

bowl shaped, onc-foui-th wider than high, broadly round(>d be-

low. In t(!rradial areas depressed between the ai-ni bases where

they unite witli tlie plates of tho vault. Plates convex, sculp-

tured, more or less stellate. No radial ridges. Column round,

medium size, and facet for attachment only slightly concave.

Basals shcn-t, and forming an hexagonal disc only about one-

half wider tlian the diameter of the column. First radials a

little wider than long, three hexagf)nal, two heptagonal. S<'C-

ond primary radials about two-thiids as larg(> as the first,

longer than wide, hexagonal. Third jnimary radials shoft,

much smaller than the second, pentagonal, axillary and sup-

port on each upper sloping side a single secondary radial.
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The seGondary radials aro directed nearly horizontally and

stand out. their full len<jth, from the interradial areas. There

arc ten arm openings to the vault.

There are three regular interradials in each area. The first

one is as large as a second primary radial and reaches about

as high, hexagonal, and supports two rather large plates that

unite with the plates of the vault. There are nine plates in

the azygous area. The first one is in line with the first pri-

mary radials and nearly as large. It is followed by two plates,

equally as large, in the second range. There are four plates

in the third range, though one of them touches one of the

plates of the second range only at an angle, and on each side

of the superior part there is a single plate. The last thi-ee

plates unite with the plates of the vault.

The vault is highly elevated over the ambulacral canals and

correspondingly depressed interradially. It is covered with

numerous convex, polygonal jilates and bears a large sub-cen-

tral proboscis.

There is no described species very closely resembling this

one, though we have no doubt that we have before us a true

Amphoracrimcs.

The large sjiecimen illustrated was found by R. A. Blair, in

the Chouteau limestone, at Sedalia, Missouri, and is now in

the collection of S. A. Miller. The smaller specimen is from

the same rocks and is in the collection of P. A. Sampson.

The sculpturing is best preserved on the .smaller specimen.

.: ..... . Family MELOCRINID.E.

MELOCKINUS SAMPSONI, n. Sp.

Pldte II, Fi(j. 27, basal view; Fig. 2S, azygous side; Fuj. 30.

opposHe view.

Species above medium size. Calyx obconoidal, as far as the

secondary radials, which are directed horizontally, so as

to give the summit a pentagonal outline; truncated by large

column; diameter nearly twice as great as the height. Plates

highly convex and more or less radiately sculptured.

The four basals form a short rim, which is slightly lobed

by the depression of the suture lines, and almost covered be-

low by the end of the column. First radials the largest plates
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in the calyx, a little wider than high, three heptagonal, two

liexapronal. Second primary radials about half as large as the

first, wider than high, four hexagonal, one pentagonal. They
differ somewhat in size. Third primary radials smaller than

the second, the superior part directed nearly horizontally,

three pentagonal, two hexagonal, axillary, and supjjort on <!ach

upper sloping side a single secondary radial. The secondary

radials are short and directed horizontally, and the articulat-

ing facets are quite concave, and each one is marked by a

large ambulacral notch. There are only ten ambulacral open-

ings to the vault.

There are five plates, in each regular interradial area. The
first one is about as large as a second primary radial, it is

followed by two smaller plates, in the second range, and these

by two plates, in the third range, that separate the secondary

radials and curve in upon the vault to unite with the plates

of the vault. There are ten plates in the azygous area. The

first one is in line with the first primary radials and of about

the same size; it is followed by two plates in the second

range, three in the third range, and four in the fourth range,

that curve in upon the vault to unite with the summit plates.

The vault is unknown.

This species is so radically different from all others that

have been described, that no comparison with any of them is

necessary.

Pound by Mr. F. A. Sampson, the well known and pi-omi

nent nat-ui-alist, in tlie Chouteau limestone, at Sedalia, Mis.souri

and now in his collection. The specific name is in honor of

the collector.

Family DOLATOCRINID^.

DOT.ATOCKINUS NODOSUS, n. .sp.

Plale III, Fig. 1, basal vieic; Fig. 2, azygous side view; Fig.

3. summH vieic.

Species above uiedimn size. Calyx hemisi)herical, broadly

truncated below. No radial ridges. Each plate bears a prom-

inent conical central node, from the base of which there are

numerous, more or less interrupted radiating lines, and toward

the upper ])art, irregular, low, scattering nodes. Column

round and having a large cinque foil columnar canal.
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Basal plates almost coverod by the colum:;. First primary

radials wider than long, the two on tlie azygous side being

somewhat larger than the others. Second primary radials

about one half wider than long, quadrangular. Third primary

radials expand slightly to the superior lateral angles, longer

than the second, pentagonal, axillary, and in the ray on the

right of the azygous area bears a single, secondary radial up-

on each superior, sloinng side, which is axillary, and bears

upon each superior sloiiing side two tertiary radials, which

gives to this ray four arms. In each of the other four rays,

the third jirimary radial bears ujwn one ujiper slojaing side

three secondary radials, and upon the other, one secondary

radial, which is axillary, and supports upon each ujjper sloping

side, two tertiary radials. This arrangement gives to each of

these rays three arms. There are, therefore, sixteen arms and

sixteen ambulacral openings to the vault in this sjjecies.

The azygous area is like the others, except a little larger.

The first interradials are the largest plates in the calyx, have

nine sides, and «are broadly truncated above for the second

interradials. The .seco7id interradials are about half as large

as the first, and are followed by a single plate, which is about

half as large as the second, and unites with two large, elon-

gated plates belonging to the vault.

The vault is veiy slightly elevated over the radial areas, and

about equally as much depressed in the interradial areas. It

is substantially covered by three circles of plates, the surface

of which is covered by granules, and a few of the plates over

the radial areas boar a small central node, as shown in the

illustration. The subcentral azygous opening is slightly ele-

vated and surrounded by four plates, two of which form jjart

of the first circle of plates and, if counted with the first circle,

there are seven plates in the first circle, and without them
there are only five; but the circle is not complete without count-

ing one of them. In the second circle there are seven

plates. In the third circle there are fifteen plates, two in each

depressed interradial area that unite with the jjlates of the

calyx and one over eacJi radial area. These are all the jilates

covering the vault except those over the radial areas at the

base of the arms. There are no ovarian openings, at least, in

a beautifully preserved specimen none can be discovered.
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This species bears more resemblance to Dolalocriniis belluliis

than to any other, but is readily distinguished by having only

sixtsen instead of sevent3cn arms, and by having no

ovarian openings. There is also some difference in the con-

vexity and structure of the vault and in the surface ornamenta-

tion.

Found in the Hamilton Group, near Charlestown, Indiana, and

now in the collection of Mr. J. F. Hammell, of Madison, Indiana.

DOLATOCRINUS SACCULUS, n. .Sp.

Plate III, Fig. 11, basal view; Fig. 12, side view.

Species medium or below medium size. Calyx subhemi-

spherical, broadly truncated at the base and subcylindrical

above. Radial ridges consisting of small, rounded elevations,

which are interrupted by central nodes on the plates. Surface

ornamented with radiating ridges from the central part of the

plates that do not unite with the radial ridges or coalesce

with the central nodes. The radiating ridges are toward the

margin of the plates, and the second intorradials have no cen-

tral nodes. Column round, medium size, and having a large

cinque foil canal.

Basal plates hidden by the coliinin and a roun led flanging

rim that surrounds it, on the basals and at the commencement

of the first primary radials. First pritgary radials a little

wider than long, and subequal in size. Second primary radials

rather less than twice as wide as long, quadrangular, sides

nearly parallel. Third primary radials very little larger than

the second, from one-half wider to twice as wide as long, pen-

tagonal, axillary, and bear upon each superior sloping side a

single secondary radial. The secondary radials bear upon each

supei-ior slo])ing side a single tertiary radial, Avhich gives to

tliis sjjecies twenty ambulacral oiienings to the vault.

' The first interradials are rather large anil have nine sides.

There is only a single plate in the second range and it ex-

tends to the top of the calyx and connects with the plates of

vault. Tlie azygous area is not materially different from the

other areas.

The vault is moderately convex and bears rather sliarp i-adial

ridges. The sutures cannot be distinguished in our specimen.

There are twenty ovarian apertures, one on each side of each
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pair of arms. They arc elongated and are close to the ambu-

lacral canals, and not through the vault itself as in some species.'

This species, when compared with D. corporosus, will be

found to have only a single tertiary radial, while in that

species there are four, and only two interi-adials, while in that

species there are from three to six plates, and the azygous

area is altogether diifei-ent. There ai'e also some minor diifer-

ences in surface ornamentation and otherwise. There is no

necessity for comparing it with any other known species.

Found by Geo. K. Greene, in the Hamilton Group, near

Charlestown, Indiana, and now in the collection of Wm. P. B.

Gurley. •

DOLATOCRINUS SALEBROSUS, n. sp.

Phite III. Fig. 13, basal vieiv; Fig. 14, side view; Fig. 15,

summit view.

Species medium or below medium size. Calyx subhemi-

spherical, concave below and slightly constricted below the

arms. Radial ridges consisting of small, rounded elevations

which arc intermitted by central nodes on the plates. Surface

ornamented with radiating ridges fi'om the nodes and central

part of the plates. The second interradials have a transverse

central ridge with longitudinal ridges below it. Column round

medium size, and nearly filling the funnel-shaped cavity formed

by the basal plates.

Basal plates form a cup that is inserted into the cavity of

the calyx and is nearly tilled by the end of the column. The
mouth of the cup is about one-fourth wider than the diameter

of the column. First jirimary radials about as long as wide

and curve, at the lower end, into the ba.sal concavity to unite

with the basal plates, and upward at the superior end, so that

the calyx will rest upon the middle part of these ijlates. Sec-

ond primary radials from one-fourth to one-half wider than

high, quadrangular, and slightly ex^ianding upward. Third

primary radials a little larger than the second, about one-half

wider than high, three hexagonal, two pentagonal, axillary,

and, in two of the rays, bear upon each upper sloping side a

single secondary radial which is axillary and bears upon each

superior side two tertiary radials, which gives to each of these

rays four arms. In each of two other rays, the third primary
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radial bears upon one superior sloping side two secondarj'^

radials and, upon the other, a single secondary radial, which

is axillary and supj^orts, on each superior sloping side, two

tertiary radials. which arrangement gives to each of these two

rays three arms. The other ray, in its normal condition, may
be like the last two, and if so. the species will have seventeen

arms, but in the specimen illustrated, it is different and is

peculiarly constructed, as follows. Upon one side of the third

primary radial there is a single secondary radial, which is

axillary and bears upon each superior side a single tertiary

radial, and, upon the other side of the third ]3rimary radial,

an interradial is su^jported, without the intervention of a

secondary radial, and, therefore, there are only two arms to

this ray, which gives us only sixteen arms in the specimen

illustrated, and, until it can be shown, that this structure is

abnormal, the species must be regarded as possessing only

sixteen arms.

The first interradials are of unequal size, one of them is

heptagonal and each of the others has nine sides. The hep-

tagonal plate is followed by two plates, in the second range,

one of which rests, in part, on one of the superior sides of a

third primary radial and takes the position of a secondary

radial in the two-armed ray. These two plates in the second range

connect with two plates belonging to the vault. In the other

four areas, one plate, in the second range, is followed by one

in th(! third range that unites with two plates belonging to

the vault.

The vault is moderately convex over tlie ambulacral canals

and correspondingly depressed in the interradial areas. It is

covered by a few rather large polygonal plates that bear pus-

tules, and each one over the junction of the ambulacral canals

bears a central node. The azygous orifice is central. No
ovarian ])()r(>s can l)e distinguished.

We regard the interradial area having the first plate heptago-

nal as the azygous area, and, if the two-armed ray is abnor-

mal and the species has seventeen arms, then it will re.semble

D. aurealus, from whicli it will bo readily distinguished, by

the int(>rradial ari^as; for in that sjiecies. there are three plates,

in the third range, that unite with the plates of the vault, in
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the regular areas, and four or five in the azygous area. Be-

sides, the ornamentation is different in the two species, and

the proboscis in that sj^ecies is large and subcentral and the

arrangement of the plates on the vault is quite different in the

two species. But if the two-armed ray is normal then this is

a sixteen armed species so different from all other sixteen

armed species that have been described, that no comparison

with any of them is necessary.

Pound by Geo. K. Greene, in the Hamilton Group, near

Charlestown, Indiana, and now in the collection of Wm. F. E.

Gurley.

Family POTERIOCRINID^.

POTERIOCRINUS BLAIRI, n. Sp.

Plate IV, Fig. 1, azygous view, ihe arms on the right a little

compressed; Fig. 2, view showing the ray opposite ihe

azugons area on the left, one of the arms

is spread out of place.

Species medium size, robust, and having wide arms that fit

closely together as in Zeacrinus. Calyx obconoidal, nearly

twice as wide as high, truncated below for a rather large

column; sutures distinct; surface smooth.

Basals very short, three or four times as wide as high.

Subradials wider than high, three haxagonal, and two hep-

tagonal; those adjoining the azygous area are he^jtagonal.

First radials of unequal size, but about twice as wide as

high; truncated the entire width above and separated from the

first brachials or arm plates by a slightly gaping suture. The
second radials or brachials, as they are usually called, are of

unequal size and not uniform in shape. In four of the rays

these plates are wider than high, pentagonal and support

upon each upper slojiing side the secondary radials or free

arms. The secondary radials are short, wide, quadrangular

and abut against each other. In one of the series, the fifth

plate is pentagonal, axillary and supports upon each upper

sloping side the tertiary radials: in the other series, preserved

in our specimen, the sixth plate is axillary, pentagonal and

supports on each upper sloping side the tertiary radials. No
further bifurcation is shown, though ten tertiary radiaLs are
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preserved. The tertiary radials are short, -wide, quadrangular,

and abut against each other, in the same manner that the

secondary radials do. This arrangement gives to each of these

four rays four arms. In the ray opposite the azygous area,

the second jirimary radial is the largest plate in the body

and nearly square. It is followed by a short, quadrangular

plate, and then follows a short pentagonal plate, that is axil-

lary and supports upon each upper sloping side a long series

of short, wide, quadrangular, secondary radials, wiiich gives to

this ray two arms. There are, therefore, eighteen com^jact

arms in this species.

The azygous area is of moderate size and the plates are ar-

ranged as is usual in this genus. The first one is pentagonal

and rests between the sloping sides of two subradials and be-

low the under sloping side of the first radial, on the right.

The second plate is long, hexagonal, truncates a subradial and

reaches as high as the toji of the second radial on the left.

The fourth plate is much smaller than the third, truncates the

second and extends a little beyond the third. The fifth plate

truncates the third and is not fully exposed in our specimen.

This species is readily distinguished by its general form, and,

so far as known, has no nearly related species, in the group

of rocks, in which it occurs.

Found by R. A. Blair, in the Burlington Group, at Sedalia,

Missouri, and now in the collection of S. A. Miller. The spe-

cific name is in honor of the collector.

POTERIOCRINUS ALTONENSIS n. Sp.

Plate IV, Fig. 3. azyijous area on the right, calyx arms and
part of the column, compressed; Fig. 4, opposite

view of same specimen.

Species quite small, constricted above the calyx in the mid-

dle of the second radials or brachials. Calyx short, hcmis2)her-

i(;al or bowl-shaped, nearly twice as wide as high; plates con-

vex; sutures distinct; surface granular. Column quite small

and round, the alternate plates slightly projecting.

Basals depros.sed and extending a little beyond the column,

so as to be seen from a basal view. Subradials rather wider

than long and forming, with the ba.sals, a low cup. First ra-

dials wider than long, i)entagonal, truncated the enth'c width

above and separated from the second radials or brachials by a
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gaping suture. A single, elongated, brachial or second radial,

rounded and contracted in the middle, and axilliary. supports

upon its superior sloping sides, m each radial series, the free

arms. The arms are long, slender, I'ound and corajjosed of

rather long plates which are slightly constricted in the middle

part. The first plates are longer than the succeeding ones.

The arms do not bifurcate and there are, therefore, only ten

arms in this species. Pinnules distant.

Azygous plates are as usual in this genus; the first one is

pentagonal, about half as large as a subradial, rests upon the

upper sloping sides of two subradials and between the first ra-

dial, 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 plates,

on the right, and is truncated at the ujiper end, for the fourth

plate. The fourth plate extends beyond the third.

This species is distinguished by its small size, hemispherical

calyx, long, constricted brachials and ten arms. When com-
pared with P. rowleyi it will be noticed, tliat sjiecies has two
brachials, in some of the rays, and all the arms bifurcate toward
the top. It will not be mistaken, for any other species, by any
one capable of making a comparison.

Found by the late Hon Wm. McAdams, who was a prominent
naturalist, in the St. Louis Group, at Alton, Illinois, and now
inthe collection of S. A. Miller.

POTERIOCRINUS BROADHEADI. n. sp.

Plate IV, Fig. 7, azygous side view,- Fig. 8, lateral vieiv.

We have examined six specimens belonging to this S2iecies,

one a third larger than the specimen illustrated, three others

as much smaller, and each one is longer and larger upon the

azygous side than ujjon the opposite side, showing the unsym-
metrical form of the calyx is normal. Calyx irregularly obco-

noidal above the broad truncated base, by reason of the longi-

tudinal convexity of the plates and the dejjres.sed sutures, or

it might be called somewhat obiayramidal. The azygous side

is longer than the other, the two rays opposite the azygous
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area are the shorter and of equal length, and, from these, there

is a gradual lengthening to the top of the third azygous plato.

All the plates are longitudinally convex and the sutures are

depressed, especially at the angles, and a pore penetrates the

calyx at every angle, and, on the longer sides, a pore pene-

trates the calyx between the angles. The greatest length of

the calyx does not equal the diameter. Plates thick. Column

unknown.

Basals small, wider than long, and project below the end of

the column. Superior angles rather acute. Subradials the lar-

gest plates in the calyx and about as long as wide, thougli

somewhat unequal in size, three hexagonal, two heptagonal.

First radials about twice as wide as long, though of unequal

length, and slightly concave the entire width above for the re-

ception of the second radials, none of which are preserved in

our specimens.

The first azygous plate is about as large as a first radial,

nearly equal sided, pentagonal, rests between the superior slop-

ing sides of two subradials, separates the first radial, on tlie

right, from the second azygous plate, on the left, and is trun-

cated above by the third azygous plate. The second azygous

plate is nearly as large as the first, truncates a subradial, sep-

arates the first radial, on the left, from the first and third

azygous plates, and tliins toward the ujDper edge, indicating

that it united with small plates belonging to a pi'oboscis. The
third azygous plate rests ujDon the first and in its lower part

separates part of the first radial plate, on the right, from the

second azygous plate and thins toward the upper edge, indi-

cating tliat it united with small plates belonging to the pro-

boscis.

This is a peculiar species and on account pf its azygous area

and the pores that penetrate the vault, may yet be made the

typo of a new genus. At least it will not be confounded with

any species that has been lieretofore described in this genus.

Found by K. A. Blair, in the Chouteau limestone, near So-

dalia, Missouri, and now in tlie collection of S. A. Miller. The
specific name is in honor of Prof. G. C. Bi'oadhead.
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POTEKIOCRINUS SAMPSONI, n. sp,

Plate IV, Fig. 9, azygous side view; Fig. 10, opposite viiw of

samp, some of ihe matrix is attached to the

top of the first radials.

Species medium or below medium size, as indicated by two

specimens, one of which is smaller than the one illustrated.

Calyx like the frustum of a cone, being broadly truncated be-

low, slowly expanding above and having a diameter about one-

fourth greater than the height. Surface smooth, possibly, in

better preserved specimens, granular. Plates thick and sutures

close. Column large, at the superior end, as it entirely covers

the truncated end of the calyx.

Basals moderate size, about a third or a half wider than

high. Superior angles distinct though not acute. Subradials

the largest plates in the calyx, wider than long, though un-

equal in size, three hexagonal, two heptagonal. First radials

about twice as wide as long, though slightly unequal in size,

and truncated the entire width above, for the reception of the

second radials, none of which are preserved, in our specimens.

The first azygous plate is smaller than a first radial, nearly

equal sided, pentagonal, rests between the superior sloping

sides of two subradials and separates the first radial, on the

right, from the second azygous plate. The second azygous

plate is much smaller than the first, truncates a subradial and

separates the first one from the first radial, on the left. The
thii'd azygous plate is smaller than the second, as shown by

the specimen, which is not illustrated, and beyond it, the

l»lates are not preserved.

While this species is not distinguished by any very remark-

able peculiarities, it is so different from any that have been

described from rocks of the same geological age, that no

comparison is necessary.

Pound by R. A. Blair, in the Chouteau limestone, at Sedalia,

Missouri, and now in the collection of S. A. Miller. The
specific name is in honor of P. A. Sampson, a distinguished

naturalist of Sedalia.

—9 '
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ZEACRIKUS BLAIRI, n. Sp.

Plate 1 V. Fig. '>, azycjous side; Fi(j. (1, opposite side of sanie

specimen, slwwiiuj part of the })roboscis.

Species below medium size. Calyx low, basin-shaped, two
and a half times as wide as high, depressed at the base,

plates convex, sutures distinct, surface granular. Column
small and round.

Basals form a disc one-half larger than the diameter of the

column, and, in plain view, as seen from below. Subradials

wider than high, and forming, with the basals, a low cup.

First radials- wider than long, pentagonal, truncated the entire

width above, and separated from the brachials by a gaping

suture. A single brachial, about as long as wide, rounded and

contracted, in the middle, and axillary, supports upon its upper

sloping sides, in each radial series, the free arms. The proxi-

mal arm, on the left of the azygous area, bifurcates on the

sixth. plate, and the iwoximal side again on the ninth plate,

and the distal side bifurcates on the fourth plate, and tlie dis-

tal branch on the eighth x'liite, which gives to this ray six

arms. The ray opposite the azygous area bifurcates, on. one

branch, on the fourth plate, and, on the other, on the seventh

plat(;, which gives to it four arms. One of the lateral rays

bifurcates, on each branch, on the sixth plate, which gives. to

it four arms. The other two rays are broken off below the

first bifurcation, in our specimens, but wo presume the lateral

ra/ys are alike, and the ray on the right of the azygous area

the,.same as the one on the left, and if so, the species has

|i,wenty-four arms. Th(> arms are short, round and comjiosed

of short plates. Pinn\iles small.

The, azygo;us area is wide, ovate and exposes ten plates ar-

rjvjJigcd aUernfitely, as usual, in this genus. The first one is

aboyt half as large as a subradial, rests ujjon one sloping side

of a subradial and abuts another, separates the first radial,. on

the right, from the second azygous ])lat(' and is truncated ly

the third plate. The second one is about the size of the first,

tr.uucaAes a subradiaJ, separates the first radial, on the left,

and the lower part of the brachial, from the., first and third

plates and is truncated above by the fourth and fifth plates.

The fourth, fifth and sixth ])l,ites are in one range crossing
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the exposed area. The' top of the proboscis is broken off in

the specimen ilhistrated, below the top of the arms, whore it

is round and covered by smooth, polygonal plates.

This species is at once distinguished, by its general form

.and number of arms, from all others. In Zeacrinus pocillnm,-

from the same rocks, there are two brachials in eacla of four

rays, and. in the other ray, the first brachial is truncated on

top and followed by five single jilates, before it bifurcates; and

Zeacrinus commalicus, from the same rocks, with its forty-six

arms, is equally as far removed from this species. We know
of no species with which it is necessary to compare it.

'-

Pound in the Keokuk Group, at Boonville, Missouri, and now
in the collection of S. A. Miller. The specific name is in

honor of R. A. Blair, the distinguished naturalist and collector

of Sedalia, Missouri. •
-'

• • ' -
>' ''''-

,.,,.._., ,, ,
Family CYATHOCRINID^.

.

•
. ,..'"

''"'
' CYATHOCRINUS Br.ATKT n. sp.

'"
'

Plate IV, Fiji. 11, basal view of a large specimen, azygous side

vp; Fig. 12, azygous side of same allowing the large •

siibradial; Fig. 13, basal view of a small

specimen; Fig. 14, azygous side of

the same; Fig. lit, opposite

side of same.
. ^ .

.

We have three specimens of this species, though one of them
is so badly crushed that it is of no service in the description.

The species is rather below medium size. The calyx of the

larger specimen is bowl-.shaped. a little less than twice as wide

as high and broadly rounded below, while the .smaller specimen

is more elongated and pointed below. It is possible, that the

larger specimen is compressed on the under side so as to throw
it a little out of its normal shape. The sutures are beveled;

surface granular; column small and round.

Basals small and form a low cup, with a concave depression

for the attachment of the small column, and are sei^arated from
the subradials by a beveled suture. Subradials large and gently

curve fro:u the basal cup outwaj-d and upward. The one on
the azygou.i side is remarkably lai'ge and extends nearly as
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high as the first radials. First radials wider than high, sides

X)arallel, each arcuate the entire width above for the attach-

ment of the second plate, and having the facet directed up-

ward or sliglitly inclined inward. The first azygous plate is

short and extends but slightly below the level of the first ra-

dials.

This .species will be distinguished by its general form, re-

markably large subradial which is truncated by a short azygous

plate, and by the wide arcuate facets directed upward and in-

ward, for the attachment of the second radials. Possibly its

arms, when known, will be used to distinguish it from the genus

Cyathocrinus.

Pound by R. A. Blair, in the Choutean limestone at Sedalia,

Mis.souri, and now in the collection of S. A. Miller. The spe-

cific name is in honor of the laborious and intelligent collector.

CYATHOCRINUS CHOUTEAUENSIS, n. Sp.

Plate IV, Fig. 16, showing califx and pari of the arms, the azy-

gous plate is on ttie rigid and the second and third

radials in the adjoining ray are out of place,

the calyx is also compressed so as

to appear wider than it is.

Species medium size. Calyx obconoidal, ai)out as higli as

wide, sutures close, surface granular.

Basals form a low conical cup, truncated for a small column.

Superior angles obtuse. Subradials rather longer than wide,

oxce])t the one truncated by the azygous plate which is wider

than long, four hexagonal and oiif lieptagonal. The hoptagonal

l)lat(' is tlie larger one. First radials about as long as wide,

slightly curved over towards the vault on each side of the arm

facets, and longitudinally convex and protuberant at the

arm facets. Arm facets circular, occupying about half the width

of the ])latos, and notched for the ambulacral canal. Azygous

plate broadly truncates a subradial and extends above the top

of the first radials.

There are only five arms. The arms are small, long and

composed of long, round joints or ])lates. The first plate is

not quit(i as long as wide but above this the plates are from

two to four times as long as wide.



There is no described species, from rocks of the same age,

with which this one can be confounded.

Pound by the distinguished collector and naturalist F. A.

Sampson, in the Choutean limestone at Sedalia, Missouri, and

now in the collection of S. A. Miller, to whom he kindly pre-

sented it.

CYATHOCRINUS MACADAMSI, n. Sp.

Plate IV. Fig. 31, azygous side on the right: Fig. 32. lateral

view.

Species medium size, constricted above the calyx. Calyx

short, hemispherical, twice as wide as high; plates convex;

sutures distinct; surface finely granular. Column small.

Basals form a iiat pentagonal disc about twice as wide as

the diameter of the column. Subradials slightly wider than

high and forming with the basals a low cup. Fh-st radials

about one-half wider than long, pentagonal, truncated the en-

tire width above, and separated from the second radials or

brachials by a wide gaping suture. There are two brachials

in each ray, the first one is quadrangular and about twice as

wide as long, the second is somewhat smaller than the first,

pentagonal, axillary and supports upon each upper sloping side

a single arm. The body is broadly constricted in the region

of the brachials. There are only ten arms and when closed

they are comjiact, as the sides are straight and flattened. The

arras are composed of wedge-shaped plates, the first ones be-

ing longer than the succeeding ones. In the three specimens

examined there is some difference in the length of the arm

plates and the longer ones appear to be slightly constricted,

but the difference will not distinguish either specifically from

the one illusti-ated. The first azygous plate truncates a sub-

radial and extends a little above the top of the first radials.

The foi'm of the calyx and the azygous plate agree with

Cyathocriiius. but the brachials and arms remind one of Poterio-

crinus and Zeacrinus. There is no described species for which

this one can be mistaken.

Found by the late Hon. Wm. McAdams, in the St. Louis Group,

at Alton, Illinois, and now in the collection of S. A. Miller. The
specific name is in honor of the collector, who was well

known as a naturalist of ability and close observation for many
years.
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CYATHOCRINUS BRITTSI, n. Sp.

Plate IV, Fig. 35, basal vieiv; Fig. 3(1, azygous side view of the

calyx.

Species medium size. Calyx ratlier more thau twice as wide

as higli, and somewhat obpyramidal in shajje, in the superior

part, though round over the subradial region. Sutures dis-

thict, surface granular. Column large and round.

Basals form a pentagonal disc, one-thii-d wider than the

diameter of the column, which has a concave depression,

though shallow, for the attachment of the column. Subradials

slightly wider than high, the one on the azygous side being

much larger than either of the others, though extending but

little higher. First radials a little wider than high, longitudi-

nally convex, most convex in the superior part, which gives-

the calyx, when seen from above, a subpentagonal outline

The upper part of these plates, too, is very thick^ a,nd the

fa3ets for the articulation of the second plates are correspond-"

iugly deej), and scarred very slightly, for the ambulacral canal.-

The facets are about three-fourths of the width of the plates,--

and have a slight transverse depression that indicates a gap-

ing suture. The first azygous plate broadly truncates a sub-

i-iidial at about the middle of the first radials.

This species will be distinguished, by its general form, fi'om

all others, so that no comparison with any of thorn is neces-

sary for its identification.

Pound by R. A. Blair, in the Burlington Groiip, at Sodalia,

Missouri, and now in the collection of S. A. Miller. The spe--

cific naint! is in honor of Dr. J. H. Britts, one of the loading

naturalists- of Missouri,

Famit,y PLATYCRINlDyE.

PLATYCKINUS TUGURIUM, n. sp.

Plate IV, Fig. 17 ^ basal view; Fig. 18, azygous side view; Fig.

W, summit view.

This species is above medium size, and belongs rather to the

discoid than to the bowl-shaped forms, and receives its specific

name from a fanciful resemblance to a but. Calyx shallow,

pent-.igonal, two and a half times as wide as high. PlatyS;

thick, sculptured. Sutures beveled. The surface is ornamented .



with angular ridgos and furrows as follows: An angular ridge

extends fi'om each angle of the basal disc to the columnar de-

jiression, and two or three ridges jiarallel with each side of the

disc, are arranged between them; and, on each first radial, an

angular ridge extends from each lower lateral angle, from one-

half to two-thirds the length of the plate, to a constriction, or

subcircular furrow, and these ridges are connected by three

ridges parallel with the lower side, and there are three ridges

between the subcircular furrow and each perpendicular suture.

Basals form a pentagonal disc, not higher than the thickness

of the plates, with a concave depression in the central jjart,

where the column attached; and sculptured as above described,

though the sculpturing becomes less defined as it approaches

the concave depression. First radials project, in the lower

part, at an angle of about forty degrees; but, the superior j^art,

beyond the constriction, is directed horizontally, and the facet,

for the second plate is transverse, or neai'ly perpendicular,

with a notch for the ambulacral canal. Surface ornamentation

as above described. The angles for the reception of the inter-

radials are more acute than is usual in this genus. There is

only a single regular interradial, in each area, and it forms

part of the vault.

Vault elevated and convex toward the central jiart, so as to

have a capacity equal to or greater than the calyx. A single

large spinous plate occupies the central part; it is surrounded

with eight plates, six of which bear sjiines and the other two

abut upon the azygous orifice. Each plate over the junction of

the ambulacral canals bears a spine, the other plates are con-

vex but not nodose. The azygous ai'ea is comparatively large,

the first plate is as large as a regular interradial and stands

nearly upright, and above on either side of it there are two

small plates, and between and above these nine plates surround

a large azygous orifice, ,

This species is readily distinguished by its general form

and .surface ornamentation from all heretofore described.

Found in the Burlington Group, at Sedalia, Missouri, by R.

A. Blair, and now in the collection of S. A. Miller.
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PLATYCRINUS FORMOSUS, n. Sp.

ridle 7T^, Fifj. 20, basal view; Fig. 21, azygous side view pre-

serving the fimt azygous pl(iie.

This species is aboat medium size and belongs to the discoid

forms. Calyx shallow, jientagonal, four times as wide as high.

Plates thick, sculptured. Sutures canaliculate. The surface is

ornamented with a I'ounded ridge ujjon each side of the canalic-

ulated sutures which bears more or less conspicuous rounded

nodes. Column round.

Basals form a concave pentagonal disc, bordered by an angu-

lar nodose rim, that adjoins the canaliculated suture. The con-

cavity is equal to the thickness of the plates and commences at

the angular ridge adjoining the suture. The plates are ser-

rated for the attachment of the column. The first radials pro-

ject, at first, horizontally, and then curve u^jward, having a

constriction in the middle part, beyound which they are direct-

ed horizontally, and the facet, for the second plate, is trans

verse or nearly perpendicular. Each articulating facet forms

almost a circle, having a diameter more than one third the

diameter of the plate, and being only slightly notched for the

anibulacral canal.

The angles for the reception of the regular interradials are

vei'y obtuse, and the angle for the reception of the first azj--

gous plate is moderately acute. The first azygous plate is pen-

tagonal, stands upright and indicates a large ai"ea on account

of its width, l)ut it is shorter than the same plate in P. iiig-

urium, and the probability is that the vault is less convex.

The calyx of this species has some resemblance in form to

P. hinicaius, but in that species, the base is flat and the sur-

face is not ornamented, while in this species, the basal disc is

(juite concave and the column is inserted into the concavity

and the surface is ornamented with ridges and nodes. Othi i-

differences in form, occur in the parts preserved. It cannct

be mistaken for any other described species by any one capa-

ble of distinguishing specific characters.

Pound by R. A. Blair, in the Bui-lington Group, at Scdalia,

Missouri, and now in the collection of S. A. Miller.
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IT.ATYCUINUS MISSOURIENSIS, 11. ip.

Plate IV., Fig. 22, loiujer side view, showiiii/ ilie place for Ihe

altachment of the column; Fig. 23, shorter side view.

Species medium size, and the specimen upon which it is

founded has longer first radials ujh)!! one side than ujion the

other, which forms an unsym metrical calyx that may rei^resent

either the normal or an abnormal growth. It is also slightly

compressed. Calyx somewhat bowl-shaped, broadly truncated

below, outer face of the tlrst radials flattened and sutures

beveled, so that a transverse section will have a subpentagonal

outline. Plates thick. Surface granular. Column round at

the point of attachment, rather large and surrounded by a

small projecting rim on the basals. Columnar canal large.

Basals form a pentagonal disc with a very shallow cup and

have a projecting angular rim around the end of the column.

The beveled and straight sutures between the basals and first

radials give the basals a marked pentagonal outline. The first

radials are a little larger upon one side of our specimen than

upon the other, the longer ones expand most, so that each is

only slightly wider than high. Each plate is flattened below

the articulating facet for the second radial. Articulating facets

very large, occupying from one-half to two-thirds the width of

each plate and having a serrated outer edge, within which

there is a straight tranverse ligamental furrow. Wide notch

for the ambulacral canal.

This species is distinguished by its bowl shape and pentagonal

outline, and remai-kable articulating facets for the second

radials.

Collected by R. S. Blair in the Chouteau limestone near

Sedalia, Missouri, and presented by him to S. A. Miller.

PLATYCRINUS PETTISENSIS. n. sp.

Flaie IV, Fig. 24, basal vieir: Fig. 2'), side view of same specimen.

Species medium sized. Calyx bowl-shaped, truncated for the

attachment of the column and projecting at the arm bases, so

as to give it a pentagonal outline above. Surface smooth in

the four specimens examined, and sutures slightly beveled. Col-

umn medium size.

Basals form a cup about twice as wide as high, ])eiitagonal

at the top, and truncated for the column. First radials wider
—10
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than high, gradually expanding, convex longitudinally and pro-

jecting at the articulating scales. Articulating facets rather

large, directed upward, at an angle of about sixty degrees,

form more tlian a semicircle, occupy about half the width of

a plate and are notched in the central part for the ambulacral

canal.

This species is founded upon four specimens the lai'ger one

of which is illustrated. It resembles P. (timosus more than

any other described species, but will be distinguished from it,

by the higher cup formed by the basal plates, larger truncation

for. the column, and more prominent and larger articulating

facets for the second radial. We have examined fifteen spec-

imens of P. annosns, and the above diiferences are constant,

and the species need not be confounded even on a superficial

examination.

Collected by R. A. Blair, in the Chouteau limestone, in Pettis

county, Missouri, near Sedalia, and by him presented to S. A.

Miller.

PLATYCRINUS CLINATUS, n. sp.

Plate /!', Fig. 26, shorter side of a Inrfje specinirv : Fig. 27,

longer side of same; Fig. 28, longer side of (uio'hcr

specimen, showing nn interradi<d on the fz'jgous

side; Fig. 29, shorter side oj same; Fig

30, longer side of a smaller

specimen.

We h;ive examined Wn sjiecimens belonging to this species,

ranging in size between tlie larg(>st and smallest specimens

illustrated, and we believe the s])ecinion illustrated by figure 4,

plate I, Bulletin No. 4, Geo. Sur. Mo., bcdongs to this species,

though it is not at hand for re-examination. All of the speci-

mens are larger on one side than on the otluT. and the first

radials are longer on one side than on the otlu>r, proving that

t'lis is the normal condition of the species. The larger side is

the azygous side and opposite to the small liasal. The basal

l)lates are generally anchylosed, but in the specimens illus-

trated we have been able to see the sutures.

Species below medium size. Calyx with a large truncated

base, above which it is abi-uptly constricted and then gi-ulually
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expands to the top of the basals, and, from there, expands

more rapidly to the facets for the second radials, which gives

it a pentagonal outline on toj:). Sutures between the radials

and between the basals and radials beveled. Surface granular.

Plates thick. Column round and large.

Basals form a short subcylindrical cup, with an expanded

base. First radials of unequal size, differing as much in width

as in length, and subquadrate in outline; they are longitudi-

nally convex in the central jjart, i)rojecting most at the articu-

lating facets for the second radials, and depressed at the

longitudinal sutures. Articulating facets large, occupying

ab(Mit two- thirds the width of each plate, and sloping down-

Ward .so as to be directed at an angle of sixty degrees, from a

perpendicular line. The azygous interradial is large and stands

nearly upright. The angles for the reception of the regular

interradials are very obtiise.

This sjiecies will be readily distinguished, by its general

form and thick platDS, from all others. It bears most resem-

blance to Plalycrimis allophylus.

Pound by R. A. Blair, in the Chouteau limestone, at Sedalia,

Missouri, and now in the collection of S. A. Miller.

PLATYCRINUS SULCIPERUS, n. Sp.

Plate IV, Fig. 33, basal view; Fif/. 34, side view.

Species above medium size and belongs to the discoid forms.

Calyx shallow, pentagonal, two and a half times as wide as

high. Plates thick, fun-owed. Sutures broadly beveled.

Basal disc large, pentagonal, concave in the central part and
having a furrow just within the pentagonal border. First ra-

dials wider than high, project at an angle of about forty-five

degrees, sharply constricted below the facets for the second

radials. The facets are semi-elliptical, directed horizontally,

and broadly notched for the ambulacral canal. There is a fur-

row just within the beveled edge adjoining the basal disc, and
one on each side of each plate adjoining the beveled suture.

The angles for the recejition of the regular interradials are

obtuse The valt and arms are unknown.

This species is distinguished from other discoid species hav-
ing bev(^led sutures, by the furrow within the border of each
plate, without other ornamentation by the sharp angular con-



sti-iction below the articulating facet, and by the semi-elliijtical

facet. These surface characters readily distiuo-uish it fi-om

other species.

Pound by R. A. Blair, in the Burlington Group, at Sedalia,

Missouri, and now in the collection of S. A. Miller.

PLATYCKINUS CASULA, n. Sp.

Plate /r, Fig. 37, basal view; Fig. 38, az/jgoiis side on the right;

Fig. 3!), view opposite the azygous side; Fig. 40, summit view.

Species medium size and belongs to the bowl-shaped forms.

Calyx bowl-shaped, pentagonal, rather more than one and a

half times as wide as high. Plates thick. Sutui-cs broadly

beveled. Sui-face without ornamentation. Column round at

the calyx.

Basal disc pentagonal, nearly three times as wide as the

diameter of the column and having a height about equal to

the thicknes.s of a plate. It is concave below for the column
attachment, and bordered by an angular pentagon from which

it is beveled to the suture above. First radials a little wider

than higli, slowly expand to form the cup and become convex

toward the facets, for the second radials. The facets are semi-

elliptical, directed at an angle of forty-five degrees, and occupy

about half the width of the plates. The second radials are

vei-y short and axillai-y. The uiubulaci-il notch is small in l:)otli

the first and second radials. The angles for the reception of

the interradials, which are in fact plates of the vault, are quite

obtuse.

The vault is only slightly convex and is covered with a few
I'ather large convex ])lat(>s. Five large plates occupy tlu> central

part and these arc surrounded liy a single row of plates con-

sisting of the interradials and those covering the ambulaci'al

canals and tho.se forming the jjrobo.scis on the azygous side.

The proboscis is large and consists of numerous small plates,

and the first azygous int(>rradial, which is large, stands upright

aiul forms pari of it.

The species is distinguished Ijy its jientagonal. bowl-shape,

absence of ornamentation and peculiar vault and proboscis. .

Found by R. A. Blair in the Burlington Group, at Sedalia,

Missouri, and now in the collci-lion of S. A. Miller.
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PLATYCRINUS SEMIPUSUS, 11. sp.

Plate IV, Fig. 41, side view; Fig. 42, basal view.

This species is founded upon two casts, but tlie specimens

are in a fine state of preservation, and the ornamentation, we
presume, indicates the ornamentation of the test. The species

is above medium size. The calyx is pointed below, subpen-

tagonal from the basals upward and constricted below and at

the second radials, so as to destroy the subpentagonal outline.

The heigth is a little more than the diameter and if the test

were preserved the heigth would still be more than the diame-

ter. Tlie shape is half fusiform. The surface is ornamented

with rounded ridges that radiate downward from the second

radials to the base of the first radials and then contract to

the pointed base below, and these ridges bear very fine longi-

tudinal lines; or we might say the specimens are ornamented

with longitudinal, low, fusiform ridges, that are longitudinally

marked with very fine lines.

Basals form a cup, pentagonal above and pointed below, and

having a diameter equal to about two and a half times the

height. The first radials have a length greater than the width

and have nearly parallel sides. The facets for the articulation

of the second radials are very small. The vault is unknown.

The general form will distinguish this species from all others,

beside, the surface ornamentation is quite peculiar.

Found by R. A. Blair in the chert belonging to the Burling-

ton Group, at Sedalia, Missouri, and now in the collection of

S. A. Miller.

PLATYCRINUS MODESTUS, n. Sp.

Plate IV, Fig. 43, side view: Fig. 44, basal view; Fig. 43, Summit

view, of the same specimen.

We have several specimens of this species, but they are all

casts. The species is below medium size. The calyx is bowl-

shaped, pentagonal, and about one third wider than high. It

is constricted below the ai-ms. There are no indications of

any ornamentation.

Basals form a nearly flat, pentagonal disc. The first radials

have a width a little greater than the length and they expand

moderately upward. The superior angles are strongly truncated
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for the reception of the interradials. The facets for the articu-

lation of the seuond radials are not preserved, but the ambu-

lacral canals make a delicate notch in the middle of each

first radial.

The vault is elevated and convex, the first interradials are

large and stand nearly upright, but curve the superior end

slightly over on the vault. The ambulacral canals are remark-

ably deep and form elevated rounded ridges on the summit of

the vault; in other words, they cut the first radials and form

the highest part of the vault. The vault is covered with

polygonal plates, the central one being about as large as an

iuterradial. The proboscis is sub-central.

While there are some pentagonal, bowl-shaped species that

the calyx of this species resembles, there are none described

having any such vault as this one has.

' iPound in the chert belonging to the Burlington Group at

S?dalia, Missouri, and now in the collection of S. A. Miller.

PLATYCRINUS GERMANUS, n. Sp.

Flide IV, Fig. 4(1, side view, the spines may he foreign matter;

Fig- 47, basal view, one plate is pushed a little out of

place, and the spiiies on one belong to foreign material.

Species medium size. Calyx somewhat obpyramidal, r-ather

rapidly (expanding esi)ecially toward the arm bases, which

givQS to the upjier part a pentagonal outline; truncated below,

only to the extent of the diameter of the column: diameter

al)out one-half more than tlu; height; surface granular:

Basals form a cu]) two and a half times the diameter of the

column, the lower part having a concave depression for the

uVtaohment of this column without any .svirrounding rim. The
facets supi)orting the radials are slightly concave. First radials

q, ^little longer than wide, gi"idually exjianding, convex longi-

tudinally, depressed towards the sutures, and most tumid

toward the second radials. Articulating facets directed upward

at an angle of about forty five degrees, form more than half a

circle, and occupy about half the diameter of each plate. Only

slightly notched in the central part. Second radials short and

jaxillary.
* " '

i
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Vault elevated, the first intdrradials.standing nearly nprip;ht'.

There are a few large spines on the summit of the spcc-imon,

but as the outlines of the plates cannot be determined it is net

certain that the spines belong to it, probably they belong to

foreign matter.

This species is distinguished from P. aquiternus, which it

most resembles, by the form of the basals as well as by tie

propoition of the height to the diameter. Tlie facets for the

second radials are also somewhat different, and the angles for

the mterradials are more obtuse in that species than in this,

which shows that the vaults are different, though unknown
beyond those plates. It might also be compared with P. pet-

tisensis, from which it may be distinguished by the form of

the basal cup and the articulating facets for the second radials,

and by minor details.

Found by Mr. F. A. Sampson in the Chouteau Group, at vSe-

dalia, Missouri, and now in his collection.

Family PISOCRINID.E.

' PISOCKINUS BACCCLA, n. sp. '

Plate V, Fig. 23. side view showirifj ihc small single raiUal : Fig.

24, side view showing the large radial: Fig. 25, batal

view; Fig. 20, summil view of calyx.

Species large, quite as large as P. campana. Calyx some-

what bell-shaped or like a huclfleberry; greatest diameter at

the lower thii'd and below the point of the small radial;

abruptly rounded below and deeply concave or sunken at the

columnar pit; rajiidly contracted in the upper part. The speci-

men illustrated is not round, as seen from below, and all three

of the si^ecimens examined seem to be somewhat irregular in

this respect, though each of the others is more nearly round

and regular than the one illustrated. Plates thick. Surface

smooth.

The live basals form almost an equilateral triangle that is

not visible in a side view excejit at the angle below the small

radial. They are abruptly bent down into the columnar cavity.

The three jilates in the angles are quadrilateral, the other two
are triangular. There is not much difference in the size of the

basals. The positions of the subradial and the five radials are
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the same as in P. ffnnmiform's, the difference in size and form

simply gives the diffei-ence in the shape of the calyx which is

much more contracted in the superior part of this species than

in that one. The form of this species is such that the arm

blades must be shorter than in other species, and smaller in

proportion to the size of the body, or they must spread above

the mortises or articulating facets, differently from other species.

Found in the Niagara Group, near St. Paul, Indiana, and

now in the collection of Wm. F. E. Gurley.

PISOCRINUS MILI.IGANI, n. Sp.

Plate V, Fifj. 27, side view of a complete specimen ivfu'ch also

preserves part of the column magnified two diameters;

Fig. 28, basal inew of the same specimen magnified

two diameters. This specimen does not show the

sutures in the calyx. Figs. 21, 22 and 23,

on Plate VI of the J7th Report of the

Geological Survey of Indiana be-

long to this Species.

Species medium size, larger than P. gorbyi, whicli it re-

sembles. Calyx objiyramidal, truncated below and has a deep

columnar pit, and more or less rapidly expands in the radial

r.^gions, giving to the ujjper part a pentalobate aspect. There

is some difference among the specimens as to the proportions

in length and breadth and as to the extent of the pentalobate

extensions; but the specimens illustrated here and in the In-

diana report are average in this respect. P. gorbyi is longer

in proportion to the diameter than this species. Plates thick;

surface smooth. Column small and round.

The five basal plates form a triangle that occu])ies the basal

(;avity and the lower pai-t of the calyx so as to be seen in a

side view even plainer than they can be in F. gorbyi. The
subradial and radial plates ai-e proportionally shorter and

wider than in P. gorbyi and the lobate character more prc-

nounced. The radials are excavated by a wide dove- tailed

mortise on the lobes of the calyx, and, in the depressions be-

tween the lobes, curve in over the calyx so as to leave the

summit, when the arm blades are removed, with a five-rayed

starlilce ()i>ening. There is no vault plate. The tenons of the
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blades fill the mortises, and the blades unito, leaving only a

small round opening at the center, which is continued up be-

tween the blades, but it is much contracted at the summit.

Each arm blade consists of a single i)late. The specimen il-

lustrated is complete.

The arm blades are larger and stronger in this species than

in P. gorbyi, which is a marked distinction, though the shoi'ter

and wider radials will enable any one to distinguish the species,

in the absence of the arm blades.

There are, in the collection of Mrs. J. M. Milligan, live

specimens of this species having the arm blades, and many
specimens, in which the arm blades are not preserved; there

ai"e also specimens, without the arm blades, in the collection

of the authors, all of wliich came from Decatur county, Ten-

nessee. It must be apparent to any one having been a stu-

dent of the Echinodermata that Pisocrinus is not more nearly

related to the order Pala/ocrinoidea than it is to the Blastoidea.

It has neither the arms nor the vault of a crinoid, besides be-

ing anomalous, in the arrangement of the plates of the calyx.

Found by Mrs. J. M. Milligan, in the Niagara Gr-oup, of

Decatur county, Tennessee. Tlio specific name is intended as

a compliment to the lady who collected the fossils from that

locality and has been a student of Natural History for many
years.

THALAMOCKINID.K, n. fam.

This family name is proposed to receive the new genus

Thalamocrinus and for the jiresent, the family characters must

be regarded the same as the generic.

THALAMOCRINUS, n. gen.

[Ety, ihalamos a small house or den; krinon lily.]

Body pear-shaped or more or less fusi form, and covered by

three ranges of plates and a small vault. Basals or first cir-

cle plates five, equal. Subradials or second circle of plates

five. Radials or third circle of plates six. The vault is un-

known but supposed to be like the vault of Zojyhocrimis. Col-

umn small. No arms. Type T. ovatus.

This genus is only I'eferred to the Palaeocrinoidea provision-

ally. Probably a new order should be established to include

it and Zophocrinus and some other forms that are not very

well understood.

—11
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THALAMOCUINUS OVATUS, n. sp.

Pla'e V, Fig. 29, side view; Fig. 30, nzygous side; Fig. 31, sum-

mit view without the vault, magnified two diameters.

Body small, oval or pear-shaped, greatest diameter at the

upper thii-d; length one third more than the diameter; surface

smooth.

The five basal i)lates are of equal size and about one third

the length of the body. They are excavated below api)arently

for the attachment of a column, but the columnar canal is too

minute to be seen except with a strong magnifier and even then

it looks like a very minute, round orifice. The second series

of plates are subradial in position and alternate with the basals.

They constitute a little more than half the length of the body;

four of them are hexagonal and one is hejitagonal. The jilates

in the third range are short and five of them alternate with

the subradials. while one of them truncates the heptagonal

plate at the top, on the azygous side. The short plates form-

ing this circle are beveled toward the interior at the top, and

present an appearance much like Zophocrinns, when the vault

is removed in that genus, which indicates a similarity in the

vaults of the two genera.

Pound by Mrs. J. M. Milligan, in the Niagara Orouj), in

Decatur county, Tennessee, and now in her collection. TJiere

are three specimens, one is smaller than the specimen illustrat-

ed, and another is more than twice as large, so that the nat-

ural size of it is as large as the illustrations.

THALAMOCKINUS CYLINDRICUS, U. Sp.

Plate V, Fig. 32. side view of two ranges of plates; Fig. 33,

summit view of second range, magnfied two diameters.

Body small, subcylindrical iyv somewhat fusiform. Length

more than twice the diameter. Surface smooth. Sutures very

distinct and slightly beveled.

Basals of equal size and having a length equal to tlie diam-

eter of the cup. Truncated below, and under an ordinary mag-

nifier no columnar canal is visible, thougli tju^re is a cicatrix

for some kind of attachment. Tlie second circle of plates al-

ternate with the ba.sals and form a small cylinder having a

length fully equal to the diametor. The thick ])lates may be



seen at the end and the small, round visceral cavitj'. The
third circle or radial plates are destroyed in our sjieeinien, but

the facets for attachment are jireserved and there is no reason-

able doubt but that there are six of them.

Found by Mrs. J. M. Milligan. in the Niagara Group, in De-

catur county, Tennessee, and now in her collection.

'
'

Family UNCERTAIN.

• INDIANOCRINUS, n. gen.

[Ety. proper name, Indiana; Kriinon, lily.]

This genus is founded upon the calyx of a single specimen

and hence there are only a few characters to be ascribed to it.

Basals, five. No subradials. Primary radials one by four

Arms four. No i-egular interradials. Azygous interradial rests

between the upper sloping sid(>s of two basals and is followed

by two plates at the top of the calyx. Plates punctate. Type
/. jmncfaluf. This genus cannot be certainly classed in any
family.

INniANOCRINUS PUNCTATUS, n. .Sp.

Plate ]\ Fi;/. 8, basal view; Fi(j. 9, summit view; Fig. in, lateral

- . vieir, azygous side on the right; Figs. 11, 12 and 13,

same views magnified tico diameters.

Calyx pear-shaped: plates longitudinally convex; sutures de-

pressed. Surface jjitted or punctate. Column very small.

Basals pentagonal, elongated, truncated for a very small

column and forming together a jjentagonal cuj), with de23ressed

longitudinal sutures, about one-third of the height of the calyx.

Priuuiry radials longer than wide, the two adjoining the azy-

gous area larger than the other two, most convex in the mid-

dle,- at the lower edge of the articulating facets; lateral sutures

deeply depressed toward the top of the calyx. Facets for the

second radials a little more than one-third of the width of the

plates, subelliiDtical in outline and de»;>})ly notched for the am-
bulacral canals. The angles formed, at the sutures on the

superior face, between the articulating facets, are obtuse, as

the superior lateral angles of the first radials curve over
toward the vault.
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Tho first azyg'ous plate is hexagonal, as wide as long, very

tumid or bulged out in the central part, rests between the

upper sloping sides of two basals, separates two first radials

and is followed by two plates that are not preserved in our

si)ecimen. The two superior faces are concave. The vault is

unknown.

This species is extraordinary because there are only four

arms; because the first azygous plate rests between the upper

sloping sides of two basals, and because the plates are pitted.

The specimen is well jireserved and in its normal condition.

The hole .shown in the illustrations does not a})pear to pass

through the test and may not properly ijolong to the species

as a character of any importance.

Pound in the Niagara Group, at St. Paul, Indiana, and now
in the collection of Wm. P. E. Gurley.

ORDER CYSTOIDEA.

Family HOLOCYSTID^E.

HOr.OCYSTITES ASPEK, n. S]).

Vlate V, Fig. 1, summit view: Fig. 2, anierior side view.

Body miMlium size, subovate most tumid on tlic left anterior

side, plates large, convex, covered with largo pastules and

pierced witli numerous pores; sutui'es decjily impressed. The
specimen illustrated has the lower part broken away, so whether

or not it was sessile cannot be deterinined, and probably two

ranges of jilates are gone; five ranges of i>lates only are pre-

served.

The tii-st range of plates preserved, which is, in fact, the

second or third range, consists of four large plates and four

smaller ones, the latter are on the anterior side and may be

seen at the bottom of figure 2. The second range has eleven

plates, of unequal size; the third range has eleven plates, the

foui'th range six, and the fifth range, tliat sun-ounds the ambu-

lacral orfice, at the center of the summit, has six plates. There

are no intercalated jilates between the ranges in our specimen.

The mouth is sui'rounded by five ])lutes and is submarginal

between tlie range that sui-i'ounds the ambulacral orifice and

the next range below. Pour o! the plat's that scrround the

ambulacral orfice have spine bases.



This sijecimen will be distinguished by its general rough

form, flattened or dejiressed anterior side, veutricose upper

part of the left anterior side, increased size and irregular out-

line of plates to cover the ventricose parts of the body with-

out its intercalation of small plates between the ranges, by

the number of plates in the ranges, and by tiie four spine-

bearing summit jilates. If two ranges of plates are broken off

from the lower jjart then it is, probably, neai'er to H. ornaiissi-

mns, than to any other species, agreeing with it in the number
of ranges of plates and summit spines, but ditfering in tlie

shape of the body, the position of the greater tumidity, and

in the number of plates in each of the ranges below the sum-

mit.

Pound in the lower part of the Niagara Group near Madison,

Indiana, and now in the collection of J. F. Hamiuell.

HOLOCYSTITES SPIIAEKOIDALIS, n. sp.

Plate V, Fit]. 8, summit view; Fig. 4, left side view.

Species sessile, with a large subelliptical base of attachment,

that is very short. Body medium or below medium size, sub-

spheroidal, though bulging on different parts, most tumid in

the left posterior part, whei'e it is peculiarly prolonged

Plates small in the lower part, but medium size above, very

slightly convex in part and plane in \YMi, and pierced

with numerous jwres witliout any order of arrangement.

Sutures not beveled and traced with some difficulty.

The first range of plates above the solid base of attacliment

is composed of very short, wide jilates that are interrupted in

the posterior part, so as not to make a complete circle. The
second range is composed of small i)lates that are longer than

wide on the front and sides, but wider on the posterior part,

and form a complete circle. The third range is similar to the

second, but the plates are longer. In the fourth range there

are twenty-seven plates, differing somewhat in size, but all of

them rather larger than wide. In the seventh range sixteen

jjlates, four of which abut upon the oral opening or mouth, as

shown in figure 3, and there is a small triangular plate that

abuts upon the mouth and cuts oiT an angle from two of

these plates. The eighth range surrounds the ambulaci-al
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orifice and consists of eight plates, five of whicli bear the

scars of anibulacral spines, and one is inserted between the

mouth and the ambulacral orifice. The mouth is submarginal,

large and somewhat smaller than the very large ambulacral

orifi:e, each is surrounded by eight plates.

This species will be distinguished by its general form, great

number of plates, none of which are intercalated, excejit the

triangular one that abuts ujion the mouth, eight ranges, five

spine bases, and sessile habit.

Pound in the lower part of the Niagara Gi'oup near Madison,

Iiiiiam, and now in the collection of Mr. J. F. Hammell.

ORDER BLASTOIDEA.

Family CODASTERIDJE.

CODASTER BLAIRI, n. Sp.

Plate V, Fig. 20, bnsnl view; Fig. 21, side view; Fig. 22, sum-

mit view, one triangular field in covered toiih part of the

matrix so that tlie asijgous opening cannot he seen.

Calyx obpyramidal, summit convex, so that the total length,

from cohiinn to summit, is equal to the greatest diameter.

Transvi'i'se section of the calyx i)entagonal with slightly con-

cave sides; surface marked with numerous fine lines paralhd to

the sutures between the plates, except the three longitudinal

sutures between the basals. Ti'uiicated at the base for a very

small, round column.

There are three basals, the two larger ones ai-e of equal size

and ])entagonal, the smaller one is tetragonal and each has its

inner apex notched to form part of the round columnar canal.

The basals form a pentagonal cup about half the height of the

calyx. Radials a little wider than liigh, equal, truncated above,

and mc^sial gibbosity gives the pentagonal outlin(> to the sum

mil. From a central, pentagonal, stelliform opening. fiv(> tri-

angular fields radiate to the angles of the i)entag(>nal summit.

The on(> wliich is smooth and bears the anal opening, in other

species, has part of the matrix attaclied to it in our specimen,

so the anal orifice cannot be distinguished. Each of the other '

four triangular fields is divided by a narrow angular radiating
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ridge that terminates at the lateral suture between the first ra-

dials called the "oral ridges." The pseudoambulacra arc nar-

row and each one shows a dividing line or furrow from the

central oral opening half way to the angles of the pentagon.

There are eight hydrospire slits in each of the eight areas be-

tween the oral ridges and the pseudoambulacra.

The general form and eight hydi'ospire slits in each field will

distinguish this sijecies.

Found by R. A. Blair, in whose honor the specific name is

proposed, in the Chouteau limestone near Sedalia, Missouri,

and now in the collection of S. A. Miller.

SUBKINGDOM CCELENTERATA.

Class ANTHOZOA.

Subclass ZOANTHARIA.

Family ZAPHRENTID^E.

HADHOPHYLLUM TENNESSEENSE, n. sp.

Plate V, Fig. 16, summit view of a sh'uhtly convex specimen; Fly.

18, summit view of a more convex specimen ; Fig. 17,

' lateral view of same; Fig 19, basal view.

Corallum medium size, short, longitudinally double convex,

transverselj elliptical. Calyx convex, sometimes very highly

convex and having a flattened or slightly concave central area,

the greater convexity is opposite the septal fossette and above

the place of attachment or commencement of growth. A thick-

ened septa occupies the center of the septal fossette running

with the longer diameter of the calyx from the central part to

the border; the sejital fossette extends around the central end

of the thickened septa and its sides, from which the lateral

septa radiate to the border. The lateral fossettes are incon-

spicuous, but are indicated by a depression from the center to

the lateral borders. The radiating septa are unequally devel-

oped, those upon the sides of the septal fossette are much
shorter than the others. There are from tw'enty-two to twenty-

six in the specimens examined. The point of attachment or

place of commencement of growth is subcontral or below one
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of the foci of the ellipse formed by the calicular border. From
a sl.crt elliptical base the corallum is abruptly expanded to

the calicular border.

The length of a specimen is about three-tenths of an inch;

shorter diameter of the calyx about four-tenths of an inch, and

longer diameter of the calyx about six-tenths of an inch. Our

specimens are silicified and do not show any epitheca, dissepi-

ments, tabulae or columella.

Found in the Silicified Subcarboniferous beds of Lincoln county.

Tennessee, which we sujDpose are of the age of the Keokuk

Group, and now in the collection of Wm. F. E. Gux'ley.

CLASS, CEPHALOPODA.

ORDER, NAUTILOIDEA.

Family CYRTOCERATID^.

CYHTOCERAS KANSASENSE, n. Sp.

Plate V, Fi(]. 5, iwiitral i^ieiv; Fig. 0, lateral view; Fig. 7, posi-

tion of the siphuncle and convexity of the sepia

at the fifth air chamber that is preserved,

in the specimen illustrated.

Our specimen is not complete and shows the siphuncle and

convexity of the septa at the small end; and has been broken

at the fifth septa, so that it may be examined in two places,

and figure 7 is taken from a view at the fifth septa.

The shell rajjidly expands, is gently curved, and slightly do-

])res.sed from a true circle, in tranverse section, on the ventral

side. The outer shell is jn-eserved forward of the fifth septa,

so that only five air chambers can be seen, but the end of tl e

siphuncle indicates there are air chambers forward of that

point. The siphuncle is small and near the vental side, the

expansion within the air chambers is not disclosed. The con-

v(>xity of the septa is rather more than the length of an air

chamber. The septa are distant about one-fifth the diameter

of the shell. The outer shell is transversely furrowed. On
tlie ventral side the spaces between the furrows are flattene<l

and wider than tlie furrows. On the dorsal side the fnn-ows

and ridges are sut)e(pial. The body chamber is not completely

preserved, and the aperture, therefore, is unknown.
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This si)eeics is (juitc distinct from all othci-s in almost every

respect and may not belonif to Cyrtoceras. When compared

with C (lildldtiun, it will be noticed that the surface is furrow-

ed instead of imbricated and the sejita are not half as numer-

ous. It is not necessary to draw comparisons witli other species.

Found hi the Upper Coal Measures, at Kansas City. Mis-

souri, and now in the collection of Wm. F. E. Gurley.

SUBKINGDOM AKTICULATA.

CLASS ANNELIDA.

ORDER TUBICOLA.

Family SERPULID^.

spikorbis b[-aiki, u. s]i.

Pphife I ', Fig. I'l. a coil (illaJclift lo Pliili/>ttoiii<i, hrondlieadi

:

Ficj. 11. (Ill olii Sjiirimi'ii with ilir inili'iior cml

proluriiji^d nptvaril.

Shell sinistral and in its yoiin.ir state attached throuii'hout

its lenii'th. Umhiliriis wide. Surface mai'kcd with unequally

distant rings of growth. In an old specimen, as shown by

Figure 14. the anterior end is pi-olonged and stands ujjright.

The lower side of the shell, that attached to some foi-eign ob-

ject is flattened, otherwise a ti'ansAei'se section is cii'cular. The
aperture seems, in all stages of gi'owth, to have been directed

upward and when a complete coil, foi- attachment, had been,

formed tlie further growth was in tlie forui of a loose spiral

or upright tube.

Five specimens belonging to this species have been examined

and the growth of the spiral in all cases, was to the left as

sinistral. About (me coil and a quarter or less than <mo turn

and a half attached to the foreign substance. The transverse

ridges are closer and tiner on some specimens than upon others,

but always more or less irregular, and sometimes quite coarse

and wavy, indicating lines of growth, i-atliei- thau surfac-e or-

namentation.

This syjccies is distinguish(>d by its sinistral growth. rreed(_)m

towards the aparture. and surfaci^ lint's of growth.

Pound in the Chouteau limestone, at Sedalia, Missouri, and
now in the collection of S. A. Millei-. The specific name is in

houor of R. A. Blair, the original collector.

—12







PLATE 1.

Page.

BaTOCRINUS POI.YDACTrLOB, n. 6p S

Fig. 1. View Bbowing calyx, arme and part of column.

BaTOCUINOS RAUFSOKIf n. sp ~

Fig. 2. View of calyx and arm6.

Fig. 3. Lateral view of another specimen.

Batocuinus vkteratok, n. ep ^

Fig. 4. View showing calyx and arms.

Batocrinus vetdstcb, n. sp.. It)

Fig. 5. Azygoue side view.

Fig. ti. View opposite azygouB side.

Batocrinus vENUSTULns, n. sp 12

Fig. 7. Azygoue side view of a specimen showing calyx and arms.

Batocrinus insuetus, n. sp l-l

Fig. I?. Azygous view.

Fig. fli Calyz, proboscis and jirms of «auie.

BATOCRINUd bboadheadi, n. sp 15

Fig. w. Basal view of a calyx.

Fig. 11. Lateral view of the eame.

Batocrinus nitidulus, n. sp 17

Fig. 12. Azygous side view of a calyx.

Fig. 13. Opposite side of eame.

Batocuinus pkculiaris, n. ep IS

Fig. 14. Azygous side view of a" calyx.

Fig. 15. Basal view of the same.

Fig. 16. Summit view of the same.

Batocrinus imparil-is, n. sp 20

Fig. 17. Azygous view of a calyx.

Fig. 18. Opposite view of the same.

Batocrinus incultus, n. sp 21

Fig. 19. Azygous view.

l*'ig. 20. Opposite view.

llATOCRlNUB INSPEHATUS, n. Sp 22

Fig. 21. Azygous view.

Pig. 22. Opposite view.

Batocrinus formaoeus, n. ep 24

Fig. 2a. Azygoue view.

Fig. 2L Opposite view.

Batocrinus inconsuetus, n. ep 25

Fig. 25. Basal view.

Fig. 26. Lateral view.

Fit;. 27. Summit view.

Batocrinus serrati.s, n. sp 27

Fig. 28. Baeal view.

Fig. 29. Lateral view.

Fig. 30. Summit view.

Batocrinus ignotus, n. sp. 28

Fig. 31. Babal view.

Fig. 33. Lateral view.

Fig. 33. Summit view.

Batocrinus mouestus, n. sp 30

Fig. 34. Bawal view.

Fig. 35. Lateral view.

Fig. 3B. Summit view.

Batocrinus heteroclitus, n. sp 31

Fig. 37. Baeal view.

Fig. '^. Lateral view.

Fig. 39. Summit view.

Batocrinus procerus, n. ep 33

Fig. 40. Basal view.

Fig. 41. Lateral view.

Fig. 42. Summit view.
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PLATE II.

Pack.
Batocrinuw vicinur, n, 8p M

Fig. 1. Ha^al view.

Fig. 2. Lateral view.

Fig. 3. Summit view.

BaTOCIUNUS INOl'lNATUS, n. pp :i(i

Fig. 4. Baeal view.

Fig. 5. Lateral view.

Fi». 6. Summit view.

IjATocrinus I'Lanus, n. 8p H7

Fig. 11 Basal view.

Fig- 1'^. Summit view.

Fig. 13. Lateral view.

Fig. 14. Baeal view of another specimen.

SiiUMARDOCRINUS CONCINNrS. II. Sp 41

Fig. 7. Baeal view.

Fig. 8, Summit view.

Fig. 9. Lateral view.

Fig. 10. A/ygous side view.

Mkuistocrinis ounatub, n. sp 4-;

Fig. lit. Banal view, azygousi side up.

Fig.lt). Azygoiis aide view.

Fig. IT. Simimit view.

.McGisrocRiNUB iiBMisrHEuicus, n. sp 44

Fig. 18. Baeal view, azyuouy side up.

Fig, 19. Azygout* side view.

Fig. 20. Summit view.

ACTINOCBtNUS AI.UKRSI, n. Sp 46

Fig. 21. Azygoue eidn view.

Fig. 22. Oppoeiteside of same.

Fig. 23. Summit view-

AlTIVOCRINUS KOVEATL'S, 11. Sp 49

Fig. 25. Azygous side view.

Fig. 26. f>ppo8ite side of another specimen.

SPROTOCRINUS KI.AIRI. n. sp S

Fig. 24. Lateral view of a calyx.

MeLOCRINUS SA.MI'dONI, 11. 6p f.l

Fig. 27. Basal view.

Fig. 28. Azygout* side view.

Fig. 29. Oppudite side of same.



ILL. STATE MUS. OF NAT. HIST.
Bulletin No. 7. Plate II.







PLATE III.

Pa(;e.
BaTOCBINUS I'ROIHGIALIP, n. i^\) 39

Fig. 4. Basal view.

Fig. 5. Axvf/oue side view.

Fig. 6. Summit view.

SaMPSONOCRISUS HEMISI'HEBlcrS, 11. 9p bh

Fi£. 7. Basal view.

Fig, 8. Summit view.

Fig. 9. Axygous Bide view.

Fig. 10. Lateral view.

DOI.ATOCRINUS NODOSrs, U t?p . . ,

Fig. 1. Basal view.

Fig. 2. Azyi^ous side view.

Fig. 3, Summit view.

DOT.ATUCKI.Nir.'t SAC.LLUS, 1). 8p...,

Kig. U. Basal view.

Fig. r.i. A/,y_'out? side view.

DoLATocKiNi's .•*ai.ei;ro8US, n. ep.

Fig. 13. Basal view.

Fig. 14. Lateral view.

Fig. 15. Summit \\e\\.
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PLATE IV.

Paue
PoTEKIOCRINUS BLAUII, n. 8p .- *')}

Fig. 1. AzygouB eMe view.

Fig. 2. Opposite side view.

POTERIOCRINU3 ALTONENSIS, tl. 8p 62

Fig. S. Calyx and arms; azygouB Bide on the right.

Fig. 4. Opposite side of same.

P0TER10CaiN[T8 BROADQEADI, H. Sp 63

Fig. T. Azygous side view of calyx.

Fig. 8. Opposite side of same.

PorERIOCHINUS SAMPSONI, D. Sp '. 65

Fig. 9. . Azygoue side view of calyx.

Fig. 10. Opposite side of same.

Zeacrinus blairi, n. sp 66

Fig. 5. View of nzygous side.

Fig. 0. Opposite view of same.

Cyathockinus blaihi, n. sp ^ 67

P^ig. 11. Basal view, azygous side up.

Fig. 12. Azygous side view.

Fig. 13. Basal view of another specimen.

Fig. 14. Azygous side view of the same.

Fig. 15. Lateral view of same.

CrATlIOCRISOS CHOUTEAUENSIS, n. Sp 6J<

Fig. 16. View of a calyx and part of arniB. azygous side un the right.

CVATHOCRINUS MACADAMSI, n. sp 611

Fig. 31. Calyx and part of arms, azygous side on the right.

Fig. 32. Lateral view of the same.

Cyathocrinds brittsi, d. sp : 70

Pig. 35. Basal view of calyx.

Fig. 86. Azygous side of same.

Platvckinus tugurium, n. sp 70

Fig. 17. Basal view.

Fig. 18. Azygous side view.

Fig. 19. Summit view.

Pl.ATVCRlNUS FORMO:4U8, U. Sp 72

Fig. 20. Basal view.

Fig. 21. Azygousside view.

pLATrcKisuB MissooRiENsis, n. sp 73

Fig. 22. View of longer side.

Fig. 23. View of shorter side.

Platvcki.s'us PKrrisENsis, n. sp 7.1

Fig. 24. Basal view.

Fig. 25. Lateral view.

Pl.ATVCRINCS CLlNATfS, n. Sp • 74

Fig. 26. Shorter Bide view.

Fig. 27. Longer side view.

Fig. 2S. Longer side of another specimen.

Fig. 29. Shorter side of same.

Fig. 30. Longer side of another specimen.

Plattcbinus sniXiPERue, n. sp 75

Fig. 33. Basal view.

Fig. 34. Lateral view.

Pl-AT/CRINUS CASCLA, n. Sp 76

Fig. 37. Basal view.

Fig. 38. Azygous side view.

Fig. 89. Opposite side of same.

Fig. 40. Summit view .

Pl.ATVCRINDS SEMIFUaUS, D. Sp 77

Fig. 41. Lateral view.

Fig. 42. Basal view.

Pl.ATVCRlNUS MonESTOs, n. Sp 77

Fig. 43. Lateral view.

Fig. 44. Basal view.

Fig. 45. Summit view.

Platvcrinus GERManus, u. sp — 78

Fig. 46. Lateral view.

Fig. 47. Basal view.
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PLATE V.

Page.

rioLOCYSTITKS A6PER, n. Sp 84

Fig. 1. Sumrail view.

Fig. 3. Anterior view.

IIOLOCYSTITES 8PUAEU0II>ALIS, 11. Sp 85

Fig. 3. Siiniinii view.

Fig. 4. Left side view.

CmTOCERAS KANSASEN8E, 11. (Sp '88

Fig. 5. Vental view.

Pig. 6. Lateral view.

Fig. 7. Showing septa andsiphuuneles.

iNDIANOCniNUe rUNCTATUS, n. 8p 88

Pig. 8. Basal view.

Fig. 9. Summit view.

Fig. 10. Lateral view.

Figs. 11,1*2, 13. Same views mtgnifled two diameters.

SrmoKiiis Bi.AOti, n. ep 89

Pig. H. A specimen attaclied to a Platystoma

.

,

Fig. 15. An older example.

IlAnilOrilVLLUM TENNEBSEENSE, n. 8]) 87

Kig. 16. Summit view.

Fig. 18. Summit view of another specimen .

Fig. 17. Lateral view of the same.

Fig. 19. Basal view of same.

C'ODASTEK IlLAIRr, n. Sp 8ti

Fig. 20. Basal view.

Pig. 21. Lateral view.

Fig. 2-.!. Summit view.

PiSOCIlINL'S KACCULA, n. Sp 79

Fig. 2.S. Lateral view, showing email radial.

Fig. 24. Lateral view showing large radial.

Fig. 25 Basal view.

Fig. 26. Summit view, all magnifled two diameters.

PlHOCRINUB MII.LIOANI, n. Sp SO

Fig. 27. Lateral view, magnified two diameters.

Fig. 28. Basal view of same.

TlIALMOCIUNDSOVATUS, n. 8p 82

Pig. 29. Lateral view, magnified two diameters.

Pig. 30. Azygous side view of the same.

Pig. 31. Summit view of same.

TuALMocniNus CTLiNDRicus.n. sp 82

Fig. 82. Lateral view, magnifled two diameters.

Fig. 33. Showing summit of second range of plates.

Ami'iiotiacuinus skdaliensis, n. ep. , 54

Pig. 31. Summit view of a small specimen.

Fig. 35. Azyj^o'is side view of another specimen.

Fig. 3ti. Basal view of the same.

Fig. 87. Summit view of same.
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